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ali WATER: -PROOF ‘MASONRY 


aroused finally i in the subject, the lin 


__ Briefly, the method « consists in the 


to of Hee of 


cases, was to neutralize the uplift b additional masonry. t dis t 

of this paper to draw attention’ © another method, which has | e 

foreshadowed’ by desi namely, that of preventing ‘the’ uplift, 
sol odt te fy TOWOL of bojorttest 


By! W. Watters Pagon,* (Am. Soo, C. E. 


DOT 
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Until recent years: little attention was paid to the possibility that Masonry 
dams might be liable’ to, uplift forces of considerable magnitude, resulting in 


a ‘dangerous: reduction of their factors of safety. en genera al interes was 


e of attack en ‘save in a few spora 


the. TO 


© purpose 


e provision of a water- tight miettibrand or 


sheet, placed’ as near the up-stream face of the dam ‘as'is practica 
addition a somewhat customary system “of under- draina, nage to to ensure 


ble, ‘with me; 
the 


of any seepage from the foundation’ bed. A few suggestive general details are 
included to illustrate’ possible means of carrying out this general Gidea: 


cA 'brief history lof dam design is 


given,’ showing’ the gradual 


of Knowledge concerning dams and the Tedsons for ‘using ‘the ‘several ‘forees 


that» control the profile. 


As there is so‘little exact knowledge of the ‘actual 


internal forces, no hard- and-fast rules can be laid-down, but the best modern’ 


practice is discussed and a set of formulas of the usual: type is stated, vactual shee 


designs being worked out'to determine a specific result. goad bad 
To determine the amount of obtainable: ‘in| specific 


from the water face. ;These, are and the ‘masonry’ quantities 
tabulated, curves show the relative. differences and the saving i 


i 


in masonry. bhyode om bonistatnar: Nite woul 


dams has long been, practiced, but. t 


‘design ‘has only been established i in recent years. » Many | large ‘mason de 


were built, i in Spain during the Middle 2 Ages, but. often such dams were ‘sub- 


woytoeet 80) Te 9G 


to excessive stresses due to dead weight, alone... 


TI 


if 


oldies 
heir rational 


al, 


ern design dates from 


about 1853, when hen de Sazilly, a French engineer, deduced the first ‘general equa- 


ant, 


tions for the. profiles of dams, His designs were, based on the principle 


-NoTp.—wWritten discussion on this paper will be closed in January, 1927. J 
closed the paper, with discussion in full, will be published in Transactions. peers stalk sob TO 
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two elements: (1) The pressures in the masonry; 
nd (3). the tendency toward shear, or sliding. He also ‘proposed two -eondi- 


ti ions of exterior roading, swith voir (fall ahd teservoir empty. He 
limited his allowable pressures: to about 6 tons per sq. ft., as compared with 
20 ‘tons; hence his” designs were excessively safe. 


had observed that! no dams: had failed’ because of shear, ind, 
sidered that this did not enter the problem. 


Succeeding him another French engineer, carried the investiga. 

tions further i in the design of the Furens Dam. He devised a theoretical pro- 

file which would meet the same condit tions. re 

‘Rankine introduced, the next ‘important | ‘idea He ‘evolved a theoretical 


meet the required pressures, | ‘Timiting, the lines 


the middle 1 third of, the Section. ie he line of 


Siler profes have been 


the New York ‘Water Supply. ” This exceeded in height any existing, dam by 


more than. 100 ft. Edward Wegmann, M. Am, Soc. ©. E., made.a careful 
study of the using: to devise practical by trial 


Modern dam design may, be said to date from the. Quaker Bridge Dam of 


a had been considered. 3 It was recognized; however, that ‘masonry ‘is not imper- | 


vious, but that leakage and damp spots ‘indicated hydrostatic pressure within: 
the structure. » Numerous failures em phasized the fact that ‘something | was” 
es wrong. I In. the Wachusett Dam uplift: was allowed for’ ‘moreover the failure 
of the dam at! Austin; attributed to the neglect of uplift. | The late” 

Preerie P Stearns, Past- President, Am. Soe. O.' E., maintained that ‘uplift 

should be corisideréd over the entire area of section and at the full hydrostatic 


value. Wegmann still maintained that no uplift should be ‘considered, 


In 1912, ‘the late Charles, ‘Harrison, M. Soc. E., proposed* three 

(1). —Contact with a rock bed such as wate preclude uplift, and no Glints 


—Porosity such that the water pressure 4, Subid be at the full | Teservoir 


eel and at tail-race ‘hea t the toe, varying uniformly for inter 

@) head at ‘the 1 heel, and the head of the issuing stream 

at th itp mt od Uiw teqaq eid? co golaxetsth natin 

the toe. mi hedelidirg od hw al roteavorib ditw asq eds 
Bd, 


Transactions, Am. ‘Soe. Vol LXXV (1912), p. 142." 
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gt WATER PRO MASONRY 


ackumed. that the foundation bad, will 
considerable. discussion, it generally agreed that uplift must be 
egnsidered,, as had already, been in. t ‘Wachusett, Olive Bridge, and 


Kensico Dams, or these structures the uplift,; was) assumed to vary, linearly 


from two-thirds of the hydrostatic head atthe heel to, zero at the toe. This 


probably nearly, represents, present, practice, Ice. pressure has been. ‘variously 


considered.as 1 lying between the crushing strength of ice, (47 000 Ib, per sq, 


and zero, In: - recent, years, the maximum intensity has been frequently used _ 


QUANTITATIVE SFFECT OF UPLIFT ON THE SIZE OF 
| J 


-section is’ ‘theoretically: correct for economy, but cannot 
. be entirely adopted in practice. Let, 4 = the ratio of the we 


e weight of masonry 
to: that. of water per unit volume; = the: depth: of water, in feet (approxi- 
mately the: height of masonry above the’ section) ; and L= the width of base 
at the | section. Imposing the requirement! that the line of p pressure follow. he 
bi : 
‘area ‘of the vertical cross-section is 0. 391 H 2 ‘end 0. 3876 reaper 


respec: 


i la f xte 
ia ing. a thrust « at the the top ‘of thé dam of 47 000 lb. 


per lin. there 


length 
the panto of the respectiv e lengths, or areas, is 
masonry will be. 15.5% of the 
‘need be given this factor. -- 


Apparently, John R: reeman, | ast- resident, _ Am., OC, 


of lead be built into the dam. few. "feet from, the water ‘face, 


3 preventing. any uplift ; within, the dam. , His idea had reference to the proposed _ 
Housatonic Dam, but it was not used gti the ‘other engineers considered 


8 Water Supply,” New York, .1900, D.. 265, 


ers, 
ondi- 
He 
with 
con- 
4 
tical 
me — 
lines 
ie of 
the 
toe 
been 
al 
m of 7 
reful 
trial 
on a 

th not so simnle: h ssym- 

thin — | 

late 
plift 
red. 
4 
hree 

ey 
vor 
ter- 

ot 
2am 


‘fo precluded ‘the ‘of and’ they 
¢ proposed that’ the’ masonry be so made as to be water-proof. “Hence, ’t the idea 


At ‘that ‘time it was thought that: always ‘be! made water-— 

tight throughout, but later ¢ experience has shown the writer ‘that tightness is by . Ce 
no means certain) so’ that serious spalling takes' place on’ bridges and dams in > con 


climates’ and extensive lime deposits form on the surface i in’ ‘warmer 


mates, even on ‘structures for which it would be presumed. ‘that the concrete 
‘made. Construction joints, also” shrinkage and temperature cracks, 
allow séine leakage, and thus cause’ uplift, at Teast ‘at those sections. § 
Since, therefore, no important dam» would built ‘without’ con- 


sidering ‘uplift, the whole question of water-proofing appears to! be important. 
Allen Hazen, M. Am. - Soe, C. E., has) described* oft dam in Australia the me 


to a drainage gallery near the base. It was assumed that by collecting 
thie! water near the back no uplift, could develop beyond that point. 


¥ 
foundation ‘excellent, cut- off wall was built, to considerable depth. 
6) Hist FOUL, shi} SOU. wt STA 
‘This ease is the only on e known to the ‘writer in which provision was ma e 


fox eliminating uplift and considered in the design, 

aie Kensico and Olive Bridge ‘Dams, tile drains and drainage galleries 

were. provided, _but., were ‘not considered. as preventing uplift; in fact, 


design was later made of greater weight than was required by computation. 


tile parallel te and within a few feet of back: leading hig 
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Perfectly successful Means are available, however, for water- -proofing the 


structure so as to p prevent uplift, using a membrane of lead, zine, copper, or 
ie ie asphalt and cloth. Of necessity any such material must be ‘covered on the up- 
ee stream ‘face, | hence it is proposed to embed it ‘about 3 ‘ft. from the back, with 
steps formed in the concrete» where ssible incline tie-rods to ensure 
‘that this covering will act a: apart of thé ‘of the dam. Fig. 1 shows 


clearly how this may be done, a Jua 
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OF MASON 
is d that the wall, be: tight. 


“proves 1 not to be so, then of necessity drainage galleries poser not be provided ‘ 
without causing serious leakage; but why b build on such a foundation? I the — 
fou dation is not entirely tight, it is is proposed to carry down the asual,jeu 
ett 


with a “water proofing. membrane within it, stood?! oft OF thom wo 


mies 


When. 1 mechanical means provided, for ‘meeting: condition instead of 
“using, increased. strength o or mass, is good: judgment to provide s some method 
of checking from time. to} time their successful operation..| Hence, if, such 
=: installed, drains and: galleries should ‘be provided. With such 
leakage could not cause but small cost of water> 


comps 


> bot 
ig 
for “a Tow 


masonry varies as the square of the height. Hence, 
in a low. dam. seen cost of the membrane might conceivably be as much as the 6: 


ee aving in masonry); it would form only about 3% of the cost for a dam 100 ft. 
“high, | as against a | Saving: of masonry of about t 12%, or a net saving of, 2% ; 


‘and for a 250-ft. dam the cost ‘wou d be perhaps 1% against a saving of 14%, 


a net saving of 13 3 per cent. and gt 


tee} sf 60 80 100 120 140 160 180° 
_/ Saving in Masonry in Cubic Yards and in Percentage 
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WATER MABONEY 


oF Tis ‘to Two Sprciric 0 


Thus s far the pets has been. based on theoretical profiles, but it is now 


to consider two specific designs, one for a low dam (about 100 


high, Fig 2), the high dam of ‘about 250 (Fig. 3), to determine 


how near to the theoretical saving it is 3 possible’ to'attain. The savings should 
_ approach ‘15. 5% as a limit for increasing” height, because at ‘low heights the 
width of dam and not the stability ‘is ‘thie controlling: factr.! For each 


design is both’ with and’ without: uplift; arid: in’ the latter cases) allow- 
ance is made for the: concrete protection coat over the membrane: The limiting 
‘conditions of loading are for’ the reservoir both full and empty. 


vite Profile, without Waterproofing 


snows dotted ‘ 


Profile with Waterproofing 


Yoo 


ri en 


fo 


Batter; o! 


top’ width i is s based ractical considerations, ‘aleo the height from the 


level to the | top « p of | the ; dann. These dimensions y were arbitrarily chosen. 


putations ‘then, determine the depth at which for this. top prismatic 


tion aie pressure line, reservoir full , passes beyond the 1 middle- hird point. 
Below this the front face i is ‘battered: oa below the depth, at which ¢ the ; 
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pressure line, reservoir empty, passes inner third point, the up- 
stream face is battered. ‘Ice pressure has not been considered for reasons 
discussed. Uplift has been ‘assumed to vary two- -thirds of th 


water. to permit ed there mi 


zero, The weight of masonry beep ight ‘at per’ cu. ft., making 


Plotted beside each in Figs. 2 an 
savings in masonry, . The respective are to ‘show the 


“direct comparisons. “Clearly ‘the theoretical percentage is being approximated 


for,the greater. heights, the, saving being 14% fora 1 250-ft.,dam against 15. 5% 


‘maximum theoretical, Saving | of masonry is, 15.5%, based on a tri- 


angular design. ‘The profiles contemplate, no in the top, or 


Baginning about, 30° ft. 


the 
“amount 


__probab y 


actual saving ina structure would per At this 
250- ft, Jeyel, , however, 1238 cu. yd. have been saved per linear foot of dam; in 


“other words, for a. dam 500 ft, long, 250 ft, high, with concrete at 10 per 


“there would be saved 61 500 cu. yd., or $615 000... After deducting the e extra 


cost of water- -proofing, there would still remain net saving of more than 


$500 000; hence it would seem that this method of 
4 sure is well worth while in any large’ dam 1 more than 


“Aes 


whom. it was: suggested as for a a graduation thesis leading 
the degree of Master i in Civil Engineering in the J Hopkins School of 


Engineering. * All computations and the preparation of the thesis were, under 
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"SOME PROJECTS FOR SEWAGE ‘TREATMENT UNDER 


cid toi ant alt tn at CL. Ac 


THE ILLINOIS SANITARY DISTRICT ACT OF | 


if By SaMuEL A. M. Am. Soo. C. E. 


This p ‘paper deseribes briefly some of! ‘the developments under the Tilinois 
District Act of 1917. Already fourteen sanitary districts-have’ been 
me - organized with populations ranging. from 1 700° to 60 000. [ps Several others a are in 
contemplation. Three of the districts have placed | sewage treatment works 


in operation ; in five others, major construction ‘work is under ‘way: atid, in 7 
r, work is “expected to start during 1926. 


works in these districts comprise intercepting sewers, puthping 
settling tanks, and sprinkling filters, Th “the planning: of the’ 


"sewage has been gauged ne d analyzed, ‘testing’ stitions’ ‘have beén' operated 


{ 
and much interestin ng experience gained through | investigation, 


design, construction, and operation. A ‘variety of conditions have been 
including the treatment of both domestic and industrial se sewages. 
ate Costs of construction and operation are: ‘of técord. ‘Most of these Sanitary 


are ‘on streams ‘having little flow. during dry ‘sedsons so that’ rela- 


complete sewage treatment haa been required. "Such data as ‘are Gohsid-— 


es he Sanitary District Act of general application in ‘Illinois was passed by L 


én ivi: 


i eo “the Legislature and approved by | the Governor in 1917 and i is designated as the 

In: addition to the: general Act ‘of 1917, “there are two! other! nder_ 

each: of which only one district can ‘be ‘formed, 80 that they have ‘no further 


The Legislature of 1925 passed the so- malted River Conservancy Act making 


In order to a proper of of sewerage works from 
au 
ties (including sanitary districts and municipalities) to the e Conservancy Dis- 


trict, provisions are contained i in the law whereby such transfer can be made 


upon favorable popular vote so as to ‘compensate existing : authorities for such 


_ works as have been constructed and such expenses as have been incurred. Bi No 


Notge.—Written discussion on this paper will be closed in January, finally 
closed the paper, with discussion in full, will be published in Transactions, ia re 
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at an’ ‘early ‘date for a in the the Fox 


he Act “creating the Sanitary, District. of, Chicago, ‘in 1886, 
several times, These ‘amendments have extended the powers 
the District and have | cure Various defects as ‘they, through 
"administrative experience, 0 


Sizable annexations have been. made 
time to time so that at present, 6) ) the District comprises m m ‘than 


ile adi lit 2D THY Qi. 9 L ED, 
Ss, in 

" ‘yo For operating expenses and fixed ch ch arges, the. istrict may, levy taxes a 

exceed 0.67% ‘of the assessed valuation. The, minimum tax, levy. is. not 


q esa than $0.18 on $100, for corporate purposes... Since its organization, this 
‘District, up to 1926, has expended more aver $114 000.000 for the construction : 


of the main drainage canal and all the various connecting "channels, inter- 


sewers, rs, and sewage treatment. works,--Of this, more than $36 000 000° 


_ The Act of 1911. provides that “whenever a any area‘of cc “continuous territory 


within the limits a | single’ shall or 


ities, town * a 
supply of water from Lake ‘Michigan 


sa district under this 


4 


a> 


A 
this area, was organized i in 1 1914 as 1s the North Sanitary District. It has 


since been extended to ¢ comprise e all the ‘Lake front from the Chicago Sanitary 


District to the State line. No other sanitary, district, therefore, 


ganized | under the 1911 Act... The. salient features of this Act 


proposition of orgat organizing ‘district. 
two! judges of the Circuit Court shall constitute board of commissioners 
with authority to consider and fix the boundaries of the proposed district to be or 


Bec the district is ‘approved by the voters, its’ management is vested! it in 
a board-of five trustees' who iare- appointed the 'Oounty Judge’ atid the two 
Cirenit Judges. This commission “of judges divides district into five winds 


nd 1 appoints: one trustee for each ward. © Each of the ‘trustees is paid $500 per 


10 receives 
trustees appoint. ‘chief engineer; superitendent, 
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Trustees 
of the sewage | of the district and to Preserve t the water. supplied t to its inhabi- ‘= 


ee With popular approval the district is authorized to bor O 
and to issue bonds not to exceed 5% of the valuation of taxable property, ~~ 


district. this indebtedness i is incurred, the trustees provide for a direct 

annual tax sufficient to pay the’ ‘interest and to discharge the ‘principal of the 
Ee indebtedness within at least” twenty years. In addition, the Board of Trus- 


+ wll outs of 149 AY 
me _ tees ‘may collect taxes not to exceed 0: 33% of the value of the taxable roperty. 5 


p to 1996, this District has issued n0 bonds, but has built all its works, 


which have cost so far upwards of $350 000, from accumulated | taxes, Recently | ly 


; an amendment has been sought providing for the ‘right ‘to construct works | by 


an 


special assessment i in ‘general accordance wih the Act of 1897 concerning local al 


18 amendment failed. Tt is in eresting to ngte that this 


a Board of Trustees isa ‘uthorized to enter’ into contract with any ¢ city or village © 


bie 


ANITARY DISTRICTS 


int 


to biaod. 8 ol oft to 
or; first district organized under the Act of 1917, in Decatur, IU. pwas 


‘approved by popular election in August,’ 1917. Since: thirteen other 


districts shave been ‘similarly. organized. Including the Sanitary District of 
Chicago. and the North Shore Sanitary District, there are, therefore, fifteen 


districts i in the State (Fig. 1). , The salient features. of this Act are, briefly 
summarized as follows: wo ft dole bar 


< 
(a) Whenever territory containing’ one ‘or more incorporated 
communities shall be so 
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ARY 1 DIS RIOT DEVELOPMENTS 


‘sewage treatment will -eonduce to ‘the preservation 0 of. the ‘public health 


this territory may be incorporated as district, No. territory located 


(b) One hundred 1 legal voters petition the | County J of the 
: ~ County i in which the major portion. of the proposed district is located to submit Ae 
proposition of organizing. a sanitary district. The County Judge and the 
two Judges of the Circuit Court consider and fi fix the: boundaries ¢ of the pr 


“posed district, after giving opportunity for discussion i in public meeting. 
ded If the district i is : approved by ‘the voters its management is vested in a 

. board of three trustees, appointed by the County Judge and residents of the _ 
district. - These trustees. elect one of their number as president and appoint 4 


re The duties of ‘the Board of Trustees are to for. the disposal 
‘the sewage of the Distriet at and to the water to. its inhabitants ts 


money y and 


to. ‘pay the interest and t to discharge the principal of the indebtedness within 


b ‘taxes not to exceed 0. 5% of ‘the sips of the taxable property. s In addition, the 


Board may levy ‘and collect a like sum, , provided this additional annual tax 
has been authorized by the voters. the “afte in 


tt (f) The trustees are given power to prevent , the 1¢ pollution of any waters — 


rom which 2 a water supply may be obtained by. any community in. the Dis- ; 
trict within a ‘radius of fifteen miles from the intake of the. water supply. nus : 


DID we 


: (9) The 1923 Amendment to this. Act gives the trustees authority. to pa 
the construction of sewers, drains, laterals, and appurtenances by specia 
assessment in general accordance with the Act of 1897. al 


; Up to 1924 bonds had been voted for the construction of s sewage treatment — 
e projects i in nine of the thirteen districts. Up ) to 1926 the total bonds so author- 


a 
ized has amounted to $4 504 000. In addition, ‘sgtie money. has 
lated for construction purposes ‘annual taxes. 


The da ta shown in Table 1 indicate that the of bonds allowed 
‘Sanitary Districts in general not suficient to meet the cost of 


_ intercepting sewers and sewage treatment works. At Decatur, where the re 


of s sewage disposal works i is ‘increased by the i ndustrial sewages, the amount — 
of money available from bonds bee en ‘but little. more than one- -half ‘the 
total necessary eX mse. The difference be 

surplus from annual taxes. 2 


, General statistics of a number of the Tinois Sanitary 1 Districts are shown > 
in Table 2 The general location n of the sewage treatment projects of the North br 


— 
a 
— 
i 
— 
4 — 
ad the of the valuation of t 
i 
7 


sili 


of 


Wath 


ta 
= Why 
boteoy 
Fi 
“10, 


oq al Fotis 


att of 


asi situs zet Lorn 
dtiw 


20 


gai 199 


iisot! 

02 ebstod 


| 


ide ofp 


| 
Bilt 


ia 
in 


= 


authorized. 


nit 


Limit 


tro 


OND 


B49 

= 


Ov 


| 


iw I 


oftibbs. 000 LOS 


Weir 
9! rf 


aud. 


ofda’ 


od 


3.5 

paign 
pringfield.,.... = 


Galesburg. . 


Urbana-Cham 
Clinton......... 


‘Taylorville. 


J 


Tye 


ete 


— 


HY Flies, 


Poy 


that this. 


fait odt ogawee ot 


wei of (9) 


ab 
eeoabotdobai 
$2999) ai oft 


4 


cf bositodin ood and 


A 

wie 
q 


BEC 


M8 


bg 


iter 


pei teeta Ig 


ie. 
ag 
— 
— | BBS 
— to Be. 
— | Be 
— | 
— 
tata Pigs Thal in 
_ 


PopULATION PER ACRE 


{ 


= 


capacity. 


plant, 
capacity. 


Intercepting 
sewer. 


+ 


sus, 


jus 


Urbana-Chawpaign 
Downers Grove. 

Taylorville 

Springfield 
Galesburg 


f the districts, weirs been built the end one or more 


Table Fy 


Cook Street ( dry) 


following rainy weather, the average sewage fi 
from 89 to 148 gal. per capita per 4 hours s during the wet beas 
eason flows appear to be considerably higher -SeASOL 


Ilinois Sanitary Districts, 


SEW cor Fr Fbw w. 


weather) t 98-25... At 32 


ih ‘36 -| |} 88 | 18.8 
— 
| 
ra 

TABLE 3.—Sprinas 

large area. probably affected by sub-surface draina se fi 


ILLINOIS SANITARY DISTRICT | DEVELOPMENTS 


ILLINOIS 


re 


bic 


| 


Auvannoes 


ezad 18 

} at pawod 


NIT 


| 


2 


wot 


NORTH sHORE @ 


nwo 


@ Plants 


— | | 
— 
— 
— 
— 
Be 
— 


FE 


br tine indicates typical’ dry 


x 
‘ 


Rate of Flow in Million Gallons per Day 


~ 
= 
oa 
~ 


eg 
ij ill 


=o 


> 


6 P.M, 


EFFECT, OF RAIN ON SEWAGE FLow, CHAmparen OUTLET ‘Sewer, Dunno By, 


rates of | sewage flow and also of the pumpage are 


| 
4 
q 


gel 


--Hourty Rates OF SEWAGE Fuow, ‘CHAMPAIGN 
4 OUTLET SEWER DURING 1921, 
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$2125 ghl. per capita per day carried to future ter treatment 
capita per day from there to main treatment plant. 
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sewage fl flow, ‘gnd/sewage characteristics. erpr ani 8-month- period. During 
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J 1 yesu ts of sewage analyses are shown in Table. BA At Decatur the 
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In general, intercepting | sewers for combined systéms ai an with. overflows 


into 0 ‘Telatively small streams hav re given capacities for 400 gal. or more 


per capita « every 24 hours. At Springfield, special conditions required : a larger 


capacity. Four combined sewers s discharged 10 miles or more by water above a 
water- -works dam. ~The cost of the entire 
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The | capacities. the major “parts of: a number . of the sewage 
plants are shown in Table 7. ‘The capacities were fixed in accordance with 
the rates of sewage flow, the characteristics sof the ‘sewage, the est imated future a 
population, the character of the site, and similar factors. ‘The sewage treat- 
5 ment works of the North Shore District have the largest unit capacities. Ine 
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a Decatur, the sewage flow has increased to about 10 000 000. gal. per day, 
y or about 25% 1 more than the rated capacity of the plant. At this rate of flow, 


the. displacement period in in the ‘Inhoff_ tanks is about 1.15 hours. However, 


during more than a year of operation, these tanks have reduced the suspended — a 
matter by about by weight, delivering an effluent with an average of 


per million of suspended matter. The rate of flow through the 
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a complete statement regarding unit costs for ‘sewer construction. The most 
recent bids received at Springfield for “intercepting ‘sewer work aggregated 
$1 500 000. These bids have been quite close to the estimates in the 
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sind Indiana’ s have been u for the: filters. 
The selection based on cost and on a careful study of experience with 


F eanln stone i in operating filters. A record of the chemical analyses of several 


Decatur. «| ‘Avenue Plant. 
*  |North Side Sani- Champaign. 
tary District+ | 


49.780 
0 0.68% 


| * Material from ‘Lehigh Stone Company, Kankakee, 'Ill., analysis given’ in average 0 


Analysis of ‘stone from Greencastle, Ind., Quarry of Ohio-Indiana Stone 
Ri Part of the filter stone used was obtained from the Lehigh Stone Company, Kankakee, What q_ 
The stone has been delivered to the filters by truck or by. industrial ear 
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After, screening to size the. quarry, the material. has been screened seain 


at the site, of the work to 9 remove, small: particles and ‘stone dust. If the stone 
was: wet so that too, much dust. adhered to, the surface, it, has been 
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bulk ‘of ‘the ‘stone has been between nd 2'in. in ger 
me ata on. the area re location of treatment plant, sites may 
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cb study | of operating results is ; beyond the scope of this paper. ' The ‘plants . 
+ Decatur, and Urbana- -Champaign have fully « equipped laboratories and daily — 
“routing chemical analyses are made, In the large districts, the best of opera- 
tion, has been secured... In fact. the disposition of the Trustees, to 
place plant operation in the hands of skilled and competent operators, consti- 
tutes one of the chief. ‘merits of the Illinois Sanitary District Act. This is 
ected, not only 3 in the « character of Plant Superint etithbh ta but also in the 
- Gpedete of Sanitary District Trustees, through which an earnest effort is 
-- rs to further i improve the results of the work done by the various districts. 


an n annual 1 meeting is held for the e discussion of financial, construction = 


‘Thus, successful Progress and, method i in n one T District i bis made available 
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Some experimental confirmation of the formulas given in the writer's” 
paper ‘on “Arched Dams”t seemed to ‘be desirable. With this object i in view, 


a ‘eylinder of of india rubber was prepared having removable ‘wooden’ false bot- 


toms. One of these false’ bottoms was conical in form, so that 
the cylinder was bound to ‘it, the flare” would correspond to zero bending 

he case of the base simply 
supported. false bottom was made « cylindrical so that. when the 


ndia’ rubber cylinder ‘was bound to at the base ‘would be 4 
case of the base > ‘encastrée. ae 


aay wae test. ; specimen | of the same kind of india rubber ‘was p prepared for the ‘pur- 
of determining its modulus. direct determination also 


oi the case of the base simply ‘supported, aay in the case of the — 
_encastrée, there was an abrupt change of direction at the base. repetition 


of this experiment, | earried out subsequently, i in which the displacements near 7 
base were measured inside instead of outside, showed that the shape of 


xd eed, DETERMINATION OF THE Etastic Constants fe bas 


‘special | test piece of the ‘same composition as ‘he cylinder’ itself was 
prepared for the purpose of determining: ‘the Young’s modulus of the india 
rubber. Its bulk modulus was assumed to be 80 large that the volume could. an 


be treated as constant during the measurements. toile 


test piece was 6. in. cm 1.) long, 0.51 (18 30 on em 
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‘The corresponding of By (Young's 
sq. in., § giving a mean of 145 tb. per in., or 10.2’ kg. per sq. cm. 


specimen was also tested as a ‘beam resting on rollers 6 in. apart. ~The corre: 


 spondin value of | _was ‘determined, the deflection formula, A 


tia the first | pair, the sid 


0.49 in. long vertical, and i in the. ‘second. pair the, side 0. 51 in. long was 


vertical ; the : specimen , was inverte ted betwe en each pair of measurements, ample B. 
time being given to allow the india, rubber to recover from the previous deflec: 


tion, he modulus. bending called E,- —its mean value 174 Ibi, 


» or 12. 2 kg. Per sq. 24 

TABLE 1. .—BENDING OF INDIA RuBBER PRISM, 
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e difference, between these results was surprising, but a repetition. of 


experiment, gave similar results, namely, = = 125 lb. per sq. in. and 


_ In case the value of Young’s modulus for the cylinder might differ from ig 


“that in the specimen a separate, determination of ‘its value, was made.’ ade. For this 


the cylinder | (with the wooden base removed so that it was open ‘at 
ends), allowed to deform under its, own weight by. placing it hori- 


in four ‘different, positions, namely, with each, of. four 
B, C, and D, in tum, on top... The mean elongation,. H, of. the A 
q horizontal diameter in each of the four positions, was, observed and: also ‘the 
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2 mean. contraction, V, of hee. vertical diameter... ‘to. 
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After “the deformation “horizontal: ‘diameter was ‘found t to 
15. 56 cn. and ‘the mean ¥ vertical diameter, 14.19 « em. 


th it’ is found ‘that E, and‘13.7 kg. per ‘sq. cm., 


= é mean value is 


satisfactory 1 method of determining | E, ‘for the stres 

itself; therefore the assumption was that E, = 13.6 kg. 


per sq. em. 


In acres an experiment a set of measurements was taken first w ith ‘the 
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date of Experiment No. 1 (October 13, 1924) was 16° Fabr.; 0 on the date of 


Experiment No. 2 (November 11, 1924), it was 65° elias ssn and on the date 7 
the repetition of Experiment No. 2 (December 12, 1925), 69° ‘Fabr, °°) 


| used | (both inside and outside types) were fitted with ‘clamp- 
sing: serew and slow- motion attachment. The "measurements were estimated 
t0°0.01 em., ‘but error of ‘any reading ‘possibly amounted to 0.08 cm. on 
aecount! of the ‘difficulty of ensuring’ that’ the’ calipers did 

making'‘the! outside measurements old a leg ‘of 


4 _ the’ other ‘observer set the: other leg $0 as to be just in contact at C. (Position 

inabove the’ base); the spread of the legs, tn Was ther read. 
The results of the measurements for the base simply supported (taken on 


the calipers i in the position, say, ‘A @osition A, 3 ‘in. ‘above the base), 
| 


October 13, 1924) are shown in Fig. For the case of the baie encastrée 
= results of the measurements, (taken on November 12, 1924) are shown in 7 
“Fig. 1 (b). In the latter experiment ‘there was an “abrupt change of direction 

‘a by in the surface at the base when the cylinders was’ full of mercury; as nearly as 


— eould be judged by the eye oe a straight-edge) it was straight from 0 to 1 


The abrupt change of -dizegtion was due to the considerable 1 stresses 
ae: at the junction of the binding wire an the free surface of the i: india ‘rubber. ; 
- The same e phenomenon can be observed by placing a piece of india rubber 3 in. 
ae ‘square and 3 or 4 in. long ina vise and bending it over by: one finger held 
' about 1 in. from the jaws. The side away from the finger remains practically a 
a straight ‘and shows an abrupt. angle ¢ at the vise while the sid ; hich the q 
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repetition of ‘this was made on 
= internal diameter, A C, being measured, at each, : in. of height iia 0 to ‘1. in. 


‘These me measurements are also recorded i in 1 (). The are 


Tit 


“taken as one- half ‘the ‘difference in "diameter, at the base and at_ 
af by Pit fellows: th brat, ching $8.0 = 
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Using these conditions in Equations (17) of the writer's paper 
on “Arched ‘Dams”’,* it is found that, neglecting terms involving ¢ 
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_ The values of the constants are the ns as for the base simply support ted. 
a Table 4 gives the calculated displacements for the different observed viele 


E and the actual measured displacements, 
TABLE ror BAsE (SEE Fic. 1(8)).. 
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‘OF A SMALL SEWAGE DISPOSAL ‘PLANT 


By Frankuin Hupson, 


we 


paper tig” design, construction, and operation | of a ll a 


. sewage disposal plant it at Stroud, Okla., a town of approximately 
This ‘plant, which was designed, built, and operated for a time, by he 
2 writer, under the direction of Webster Benham, M. Am. Soc. Cc. ‘E, has 


_ been referred to by the Sanitary Engineer of Oklahoma, as the most — 


In “4920 Stroud, Okla., had a population of 1361. ‘This figure, ‘however, 


had little bearing | on the design of the sewage disposal plant as the city © ‘ik 
= growing g rapidly ¢ due to the development of a | sizable oil field near- by. 


After ‘considering the probable maximum lying partly 


an 


Surveys: showed that sufficient head ‘was available the invert. of 
the main sewer and the. flow-line: of the - creek to permit { the use of almost any A 


Sia gravity type of treatment plant. The type of plant: selected was calculated 


Sen: o give the best results” with a minimum of attention: which in small towns ‘ 


of the Middle West seems to mean no attention whatsoever, 4 


cotiventional Imhoff tank, with « screen chamber ‘and sludge be |, was 
designed, together with a dosing | tank, _ sprinkling filter, se “secondary se ‘settling 
tank with sludge bed, and chlorinator.. During a small circular 
‘oa incinerator was added, adjacent to the screen chamber, so that screen- a 


* _ ings could be shoveled directly on the grates ‘for future burning, thus insuring 
a much more sanitary neighborhood i in the vicinity ‘of the’ screens. a odd 


Thes sereen chamber consisted of a ‘rectangular box having a width ‘ipproxi- 


“‘thately' twice the diameter’ of ‘thé’ ‘main “sewer and a length ‘s sufficient to 


‘accommodate the iron bar screen and a small operating ‘platform. The! 
ate “Proper was j-in. by 13- -in. bars, spaced 13 in., center to center, on a slope © of es 


nt gapeble 
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SEWAGE. DISPOSA P NT FOR SMALL TOWN 
“horizontal to 1 vertical. The walls of this « chamber were bui 

of the Imhoff tank as the small ‘platform | had been arranged to 


= entrance of sewage to the pl ant in case the : screen should become 


single, revers -flow, Imhoff. tank (Fig. sctangular in’ pl 

if that the sewage | troughs were rounded : at the c coriiers » Was planned to care for 


a maximum flow of 125 000 gal. per or day, pawn! bn an’ ‘hourly flow equal’to one= 
eighteenth the daily flow. 


- This flow with a detention period of 2 ‘gia and a longitudinal velocity — 

of 0.3 ft. per min., was used to determine the ‘dimensions of | the sedimenta- 
tion chamb ber. The ‘sludge digestion ‘compartment for 1 

4 i cu. ft. per capita per year for a storage period of 1 year, with an additional 
allowance of 24 fi ft. from the calculated maximum sludge level to “the slots 


these data the tank was so pian as to 


alloy 


2g the total area to be used for a vent. A slope of 1. 8 horizonta 
23 


ertical was used in the | design of the hopper bottoms of ‘the sludge compart- 


ent and the 8-in pin pipes leading sludge trough dischargec 
“he ad of 5 ft, m measured from the normal sewage | level. in in the tank. . 


_ ‘The two sludge beds, with 2 in. of sand, 2 in. of fine g gravel, and 8 

‘coarse gravel composing the sur face, were to be of the ‘simplest construction © 
ssible having low masonry walls to prevent the the surrounding earth from’. 
ashing in. It was assumed that a 1-ft. stand of : sludge would be drawn on. 
er bed ten times each y year; this approximated 4 persons per sq. ft. of sludge- 


bed area, , which to be satisfactory. AR 
rE Calculations” showed hat a dosing tank of 1 000 Operating 


inder maximum conditions, would have a of about min, 
and a filling period of 9 min., making each complete ceycle of | operation occupy — 


fil 

13 min. _ The height “t ne tank was determined from’. discharge at high» 

| which would avoid over-spraying, and one at low head, v which would be 


in excess of ‘the inflow. Siphon a and piping losses were. estima ted ‘by! 


several formulas. economy, and | due ‘its position at “one, corner f 

sprinkling filter, this tank was designed with’ vertica wa. which, from later 

_ performance, seemed quite satis actory even if not of the ‘most approved cross 


section to give perfect distribution under varying al 


Filter miaterial jf ‘1 in. to -in. crushed limestone, 6 ft. deep, was chosen, 


with a maximum rate of filtration of 2700 000 gal } Pe er acre per day, as the 3 


the: ‘sprinkling filter r (Fig pray. nozzles, in. in 


= diameter, spaced 10 ft., gave'a proper distribution of s sewage. 
= in. cast- iron pipe laterals leading from the 10- -in. main served four nozzles. 


ae 


3 


af i] 
. 


va 


rovision ‘was made ‘for by- -passing sewage > from the” dosing tank direct to 


the secondary s settling tank ‘so that" all nozzles could be e cleaned an and-repaired. 
provide proper ventilation, triangular wells were - planned at each ¢ corn 
Pe filter to which the ventilation duets, in the under- ‘drain system wer 


connected. "These ducts were formed by omitting one section of the split, 
brs 


under- drain tile i in each line an id covering the ae ope 
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_ The main vunder- drain \ was vented at ‘its upper 


It was found that a ‘satisfactory arrangement could be devised 
the secondary settling. tank and ‘sludge. bed, and the chlorinator. (Fig. 3 = 
could be built as one structure. The secondary settling ng tank was desig ned 
for 3- -hour detention with 20% the basin capacity occupied by settled 


sludge. No elaborate method of control was proposed other than 


the liquid into the chlorinator mixing’ chamber at remote as 


possible from: the entrance. of 5: 5: horizontal to 1 vertica ‘somposed all 


4 
‘ad 


v4 & 


fot Opening to Chlorinator 


4 Coarse Sand 
6xto8 


3 Side Suction diaphragm Sludge Pump 
{ with 10'of flexible Hose 


ELEVATION 


 Sewace DISPOSAL PLANT 
STROUD, OKLA, 


was dimensioned. s0 sO that with a 
sludge, the volume just equal that part of the settling 


assumed to be by sludge. "Sludge | removed 4 from the 


hose was considered especially suitable for a ‘plant of this 


A standard dry-fe ed chlorinator housed in a s substantial frame building — oy 
over the mixing chamber gave the sewage final sterilization. 


mixing: chs umber, with to “provide vertical as as 


a portable diaphragm pump placed. This small | pump with flexible rubber 
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SECTION 


— 


which the of the plait wa based 


"Clearing of the site and. excavating for the plant was begun early. in. 
‘of: 1924 and the plant was completed! and placed in’ operation:in the 


fall. ‘The ‘minimum of excavation ‘was necessary as ‘an: site approxi 


mile from the « city limits had been selected: ban 


walle of the filter were 1 There was: no: difficulty 


_ mortar and a gate-valve p 


to the under 


placed very) ary and: hanid- tamped’ into. place. The \walls, 


in fact much | better than is) usually obtained by + the use of: forms: for both — 


olsidas: with the resulting u use > of extra: ‘bracing timbers: 
chamber were built, after which the sludge. pipes 


ntrance e omitted, before any interior - construction v was ‘started. ‘Ity was decided 
to provide for filling the sprinkling filter with the filtered liquid to prevent i 


_ small moth flies from breeding, and | to do this, the walls were laid ¢ entirely in 
laced in the under- -drai at the out let. i 
the stability | of the outside walls against | lone, ‘an, earthen berm yas 
‘The concrete floor, si iphon, and all ter 


ony teh ib under-drain system was laid (Fig, 5), so that hauling and 


of filter material could be started at the earliest possible moment. This mate- 


+ ‘ial was placed by backing the loaded wagons on a timber platform, unloadi ng, 


3 


q ~The secondary settling ank ‘and’ chlorinator were construc od in 


and shoveling the material into pl 1 slope 


ace down the natural 


ance with the ) plans except, ‘that, the height of all outside walls w wa 


The total cost. of the plant. was $16 872 and « of this 8611 yeas for 


Mat 


ear no classified ‘material and no. wet excayation. 


During the co ‘seven 


“miles of pipe which Stroud had been rapidly: his: 


progressing. On completion of any main or la teral sewer, permission ‘was 
~ given’ to make house connections. The sewage thus. acquired was cared for in 


erude septic tank, formed by ‘construction ‘of an earthen’ ‘dam’ ‘across a 


narrow aviné near the site of thé plant, and by the time the disposal plan Be 
a ready for operation a considerable flow of sewage was available. pene xn 


The foregoing data are those 0 
and alll plans were prepared.) 
| 
- 
i 4 
— 
— 
q ES _ A suitable stone was procured locally for the walls of the filter and sludge _ 
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N ormal, operation began’ filling. 


- plant to be operated by. devoting only a part of one ne day each week to the task. 
ae It was found necessary once a a month to remove all nozzles from 1 the 2 riser 


a allow the dosing tank: discharge: once or ‘twice: so! tovgemove the 

accumulated débris. The small) incinerator wasiused each month and about:all 

er, that was required each week was to clean the’ screens, ‘eheck the chlorine dosage, 
and regulate the Imhoff 'tank. » baal, att olict 


wine Young boys were particularly troublesome before the fence around the plant | 


was finished, and even afterward they seemed to have little trouble in. getting 
over the “non- -climbable” barbed: wite,” The chlorinator: building was ‘a: Sein 


target for: young ng hunters until lurid “danger” ’ signs were painted on each wall. 
_ Even ‘the mozzles had an -attraction, as it was discovered one n morning: that 
of them a had been broken: off. After they liad been replaced, however, no. fur-— 


ther damage occurred.'- rood. acived atin 


thiod Excellent results: were obtained. during the’ eight’ montlis: ‘the plant was: 

operated under the direction of the writer: Many’ stability tests were made, 
by ‘indicating ‘a uniformly. good ‘effluent. Monthl operating costs ‘during 


— inspection of this plant was made after more than a year, of operation 
? the « city, and it was foun to be i in a condition similar to that, of ‘other ‘ 
plants in small towns and for ‘which ‘there seems. to be no remedy, The, screen — 
ae was co engietely clogged, the Imhoff tank partly covered with scum, an 


nozzles on the. filter bed ‘ha been. removed ito save eaning t em. Att 
a . ndary settling tank, the sludge was noticeab le on the surface and no a 


was “being used for sterilization. inquiry a t was found that 


aby wo rkmen. had made onl y three or four trips to. the e plant after the writer 7 
’ had left, _After a general cleaning up, replacing of nozzles and new chlorine 
nder, the Plant once again. functioned properly, 


>, 
‘rom the ‘knowledge by operating this sewage disposal plant, the 7 


write suggests the following changes that ‘would’ tend t to increase the practical 


Tank. The substitution of slots, on the flow. line of the sewage 


troughs at the ph to the sedimentation chamber, in; place. of weirs 
constructed, which would. eliminate considerable trash that collects. and 


settles pack of the weirs, causing ‘reversal of flow t to slightly. unsatisfactory; 


and the addition, of a a over the to, the dosing, tank, 


a Suitable 
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would be necessary, these clogged badly and were hard bet be bet 
Settling Tank. addition of vertical bafiles, to regulate flow 


at a more deposition of sludge would result 


" These changes have been made in all the more r recent Planta: tong 


the 1 writer and they have been entirely ‘satisfactory. Fe 
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AND'ITS RELATIONS TO'THE 


PROFESS IONS INVOLVED* 


f 


town planning, that is not altogether the art and 
. Sp. science of town | planning still contain many unknown « elements. _ One thing 
-Seience of town p g y g, 
however, is fairly clear, namely, that town planning, if it is to accomplish 
its purposes ina worthy 1 manner, must be b broad in the professions it employs. 
if permanent results of a high order are to follow, ‘the engineer, the architect, 
wis landscape architect, and also the lawyer, and those of other allied profes- 
* a sions, » must be united in a joint enterprise, one which should have © variety, 
_— and unity. a ‘The planner of the town himself may be an engineer, 
an architect, or a landscape architect. f Professionally he ought to be technically 
educated, well trained, and widely experienced i in at least one of these three 


fields, but he must know ‘something vital of them all, Successful town plan- 
ning cannot be the work of a narrow ‘specialist of a . single profession. It calls 


eet for versatility. a It is engineering plus something; architecture plus something; 


or landscape architecture plus something ; and that ‘ “plus” is as indispensable 


yas as the direct professional equipment in in the more ‘usual and better | ‘recognized 
Moreover, the town planner needs to know both and construc- 


beauty. As some one has said, must be on a 


foundation of the practical. thing more—the town planner 
the social welfare point of view, for the motive back of all town planning ; is 
to improve: daily living and working ec conditi 


many ‘others, personality plays a large part 
general town plan, or “ “master plan”, , as sit sometimes is 
enough. _ There must be site or i 3 local planning. The details of a town develop- 


ment, of all its ‘various features, must be properly done ; in both plan and 


“4 elevation, R ~The third dimension enters vitally into any real town development. | 
The oe) town plan must have its own merit, its ‘te de justification ; but as: 


order, beauty, and are finally in 
these structures of the engineers, the architects, and the landscape architects. 


- Notrre.—wWritten discussion on this paper will be closed in January, 1927. _ When finally 
the paper, with discussion in full, will be published in Transactions. 


ae Beh: Presented at the meeting of the City ‘Planning Division, New York, N. Y., January 
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"Mark this point of supreme importance Homaven, unless this: principle of 
nity § and fitness i is) followed, these various works of detail may be | satisfactory the 


in ‘themselves: separately, but as: an. ‘example! ‘of the art of town planning, or as fe 


complete 4 fulfillment: of their. practical purposes, they. will fail. ‘Each sepa- 


rate part must be ‘tested for merit both: by: itself and by! its contribution ‘to the daple 


To understand this subject, some’ o of the ¢hief characteristies of town plan- 
ning and its point ‘of view must be enuriierdted, and the of € engineering, 


_ architecture, and landseape ‘architecture’ indicated 


other 


+ and 


of a community developed diider the join. effort Of men varios 


thing, professions. ‘It illustrates problems in desig ‘¢onstruction, and organization. 
| o begin, town p anning 1g a compre ensive, » Ime usive, synthetic art. 
aploys 199 od Fork? 150 af wirro ONT, DITR 
‘ ts success depends on having a broa . view. with a keen sense of proportion, n 
fitness, and of. social values. That is the. keynote of the town- 
planning is broad from the point o ‘view of the territory included 
7 its schemes, Ite mbraces wide areas. Dealing c only with the parts of a, town 
nica 
or with local sections or nei hborhoods it cannot work successfull and 


more with the extending radius of m odern life, it is becoming regional in 


— character. | Tf well done, town planning design takes its cue from this broa 
t calls 1 4 
i regional viewpoint in which there is a skillfu arrangement of each part of a % 

wide territory, assigning it to its most appropriate ‘use and eye lopment. eh ree - 
teed Mai) —Town planning is comprehensive i in embracing all ‘the physical 
enizec 0 
‘community. it includes the location, aracter, and appearance thor- 
oughfares, railroa 8,. ‘and schoo 8, public and .semi- 
buildings, street structures, and the sanitary disposal, 0 was es, etc. 
4—To wn planning is broad planning from the, viewpo point of ti 
historical. “Tt looks forward, ‘it looks ‘backward. To plan for to-day to-d lay thie 
alone, or to plan. to- -day without regard to yes erday, not town planning 
| in’ its: full ‘sense, ‘relationship runs bac kward ‘forward, d towns 
ning is 


have a long, Tong’ life.’ Théy' endure for THe human limitation 


han in ; fo 
te not § 
| 


an and 
pment. 
is a a spirit. He: aims not to” but to ive wel, with increasing freedom 
and appiness. That means, if it means anything, Planning a town ‘and 
y in environmen’ not. ‘only. for Jabor. but for leisure; and leisure at, Dest: is not 


idleness,. but a. different and a: higher form -nnenpations the. 
nitects. which must be ‘provided largely by the public. Some of the more worthy an 
— satisfying‘ ‘objects, of ‘this ‘steadily increasing leisure, « combined as as ‘itis with 
January the increase of wealth, are to be found tn art ‘and ‘science, in play and sport, 


in’ ‘the’ contemplation of the 1 n the enjoyment ‘of. nature, in’ friend-— 


hitects. 
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ship and ‘social One can see the close relation of 3! objects, 

they are to be. shared by all, well- planned community. aeomtit bas 
6.—Another characteristic of the broad nature’ of town planning: is: illus- 


its economic, legal, and administrative aspects. Town planning can- 
not proceed a step without counting the cost. ink Ie final: conundrum i is paying 


are ‘the bills. This often is the check to town planning advance; and yet nothing 
is. more, certain: than the fact; that) town. planning pays! both: in. idirect|’ and 
Certain features, are indispensable for ‘a community, | such, for 


proper ig for railroads, of of way, 
im and freight stations and railroad yards; also, public, building, sites, especially 
te ‘well- located land for schools, and areas for housing with adequate and Pleasant 


& grounds and gardens. All these features. a town must have, if it is to. 


endure and ‘prosper. The only choice i is whether they a are to be obtained early 
Sher with the initial planning when land i is cheap and. ‘con itions controllable, or 


later when land is expensive and conditions are fixed and more or less un- 


i. chang eable. Moreover, a town has only a choice usual] of the form of its 


penditures. If it does not provide t ese essential features or town life, the 
people must pay an equal or greater sum in other and less ‘satista etory, ways. 


ig examination of such subjects, as ti traffic regulation, recreation, | education, 
ee TET showing comparative conditions an comparative costs ‘in various 
towns would confirm this statement. _ tle. proicasion. 


Tor" —Town planning has its legal side and. administrative machinery. Z It 


involves an ‘understanding of the rig hts of property ty compared with h the e rights 


f per M9 of HE male i} f 
rsons; the rights’ of Single. individuals compare with the rights of the 


is ‘the administrative machinery for carrying out 


in 


_ the town plan. * How to get ‘the thing. done i is the vital issue. The town plan 
me be put i in action. It must work. . - Indispensable as is the paper stage, it 


is the first | stage only. ka question must be asked, by, what , Means can the 
plan. and its rogram be carried 


requirements such. as; those cited as indispensable for town, planning 
PAF eal not only for the usual professional skill; but also for, ‘imagination, for the 


approach that is Characteristic of the artist, for one of, creative mind, for the 


wd Point of view that shows power to grasp, to simplify, to express, social ideals 
terms of, better ordered, less wasteful, more satisfying, and, more beau- 


tiful town. ‘Raymond, Twin, the (distinguished 


states, this, particu ularly well in an which, might; have. the title, “The 


Artist and the, Practical 1 Man”, in, which he s betohrarn: 


the work of town: has § suffered for want of clearer under- 
= standing, even on | the part. of those well. versed in the subject, of the _differ- 
yt ‘ence of faculties and methods needed for success. If the practical man has 

_ sometimes thought that complete mastery ‘of the science of the subject would 
‘suffice 'to enable him to practise that which is as much an ‘art a8 a science, 

; ‘iit must: be admitted that the artist has at times also imagined that his train- 
ing and, his art have forthwith qualified, him; to become a planner « of towns, 

forgetting that ‘this particular art is, based. on extensive science, which 


Architect and His City’, printed by .permission, of the Royal, Inst, .of., British 
in of The Town Planning Inst., ember, 1925, 
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sympathetic insight into all the of city life, a re: alization of th 
reactions which take place between the city ‘environment and the’ huinan — 
society which it ‘clothes expresses. He needs, in fact, that particular 
range of knowledge which will enable his imagination to picture the city as 
it. might be, to see the life: of the people going forward in it, to.see all the — 
_ different parts and functions in their true relation. He needs ‘this that he Ph 
may be able to study his vision effectively and’ mould it to meet the realized _ 
or modify it to avoid the apprehended difficulties. The kind of 
knowledge needed is extensive rather than intensive; for there must be main- aK } 
tained a degree of . detachment from the details of the problem if the city, and eg 
‘the life of the city are to be seen fairly and seen whole. The town designer 
his imagination for this work “by” watching ‘and thinking Over 


asant phase s of city life; ; meditating on their r comparative “manifestations in 
is towns ; entering’ the needs and limitations, musing 
‘early “len 
2 


un- 

various professions usually employed in n carrying out ‘the development, work 

the of a ‘community, may be considered, as well,as_ the requirements, placed on 
+ the engineer, the. architect, and the. Jan Iscape and | their relati 
First. of, all is the engineer, He naturally is the man,to come;on, the 
ground, at ‘the very. beginning, The, basic feature of his work, is | the. topo- 

oie graphical, Survey. Although it has, often. been thought so, the topographical 

é ; survey, is by, no, means the whole. of: the. survey. of local. \conditions.. _It..is, 


_ however, the most indispensable element. A; recent writer has paid tribute 
the part played by the, surveyor in the development. of the. Nation,. point- 


out that the surveyors includes, neck widely different and gifted 


men, as Washington, Daniel Boone,, Andrew Jackson, ‘Thoreau, and ‘Lincoln. 


surveyor blazes a trail, he d defines, he must. be -undismayed 


obstacles and barriers. . Partly because, of the fact that.,the erigineer in the 
form, of the ‘surveyor is first on the ground, much ‘town planning. has, here- 
tofore been. done, by. the engineer. Usually, however, until recently, the engi- 


nning 
or the ia eer has brought to town. planning only engineering knowledgeeand ‘not town» 


Or. the planning knowledge, and it. has frequently been specialized engineering 


ideals that, rather t than fundamental engineering. _ Bor with the great development 


bean- that has come in engineering science, the field of engineering has been. divided Bs c 
anner, subdivided. and specialized, so. that to- -day. the type of engineer that. 
merly was so all-embracing,, so 80, well known, and. still so well respected, termed 
the Civil Engineer, has become i in. practice largely a thing. of the past. 


under- ‘Wa In valuable address. on “The. <ngineer ‘and. the, Town Plan”, by J. ames 


é 
‘2 jwing, Vice- President. of ithe, Town, Planning, Institute Canada, 
ered recently. before the City Planning Division of the Society,* Ewin 


sience, 


shows how. mere engineering, even, when ;most skillful, ‘often, fails in, town 


train- a d evelopment “unless, somehow it guided. and: controlled. by town. plan- 
4 ning. knowl edge. He, illustrates, his), statements, by, an analysis: of what, 


frequently, has_ been the. work of engineers in connection, with | city _streets, 


Proceedings, Am, Soe, C: September, 1926, Papers and 1343 
ournal, Town Planning Inst. of Canada October, : 
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“TOWN PLAN NNING ANI deer: INVOLVED 
idges, railroads, « etc., and po public works. are too 


of engineering ‘enterprise and and, at the same. time 


point ofa community 0 or of National development “He g goes further— —he 


ot convincingly how the natural resources of Canada have been wasted and the - 


_ Nation burdened with debt because ‘engineering was. 80 ‘often. ‘done from 
Narrow engineering viewpoint, in place of a broad planning point of view. 
Ase the trained and experienced engineer should, of course, be 


the works of engineering in building a a town, 80 should ‘the trained an d 

experienced architect be entrusted with: works of archi itecture. Community 


development, involves, something more than the construction 


s, meritorious a as s these 1 may be. It involves the regulation and control 
of all these constructions in the interest of the whole, for only in this way 
ean the maximum of convenience, re construction, and right appearance be 


rit 


“The architect’s work ‘requires’ provision for stabilit ity, con 
oo and beauty, also a nice regard for cost; but a building, be it large 


or small, might meet all these provisions and yet fail when tested | as 10 its a 


place community development, because of a la ‘relation to 
‘other architectural works, to engineering, or to latidseape architecture, or to 


I pete element or feature of the town plan itself. Therefore, , the architectural 


ace abet of a town should be done, if possible, by : an architect who himself under- 


stands: town planning, or else his work should be directed and approved from 


_ the town planning point of view, represented by a qualified individual or group 
“lof! possessed of a variety of town planning knowledge and expe- 


rience. For a happy fusing of all” the complex works of the various 


sions ‘is’ the desired goal. Co- ordination is ‘essential: 


odd There is little to be gained by attempting to determine whether the engi- 
ner, the ‘architect, or the » landscape ‘architect is better fitted for the work 
of town planning. Each has his own peculiar advantages and limitations. In 


crest 


the United States, the landscape. architect has taken a prominent part in 


reasons: First, for “several generations the 
has had the good fortune of having a leading firm of gifted men, with high | 
of professional work public service and social semise, 


This” firm has put ‘into 


9 


4. 
have yet manifested themselves in ‘any other direction. Iti is true the landscape 


architect: has ‘a ‘natural call” toward town ‘Planning. thinks always of a 
buildings in ‘relation to site and topography. is ‘concerned with their 


te 


“approaches, and their ‘He hi as regard for 


natural features of beauty, and their value for or for other im- 
‘portant town uses. He i is s trained in broad design ‘and composition, and the ® 
"arrangement in convenient, orderly, and agreeable fashion of structures often 


primarily ‘the work of engineer or architects. ~The Tandscape architect ‘thus 


turns from gardens to parks, from parke to civie centers and streets, 


if 
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on town ere is an inevitable 


by step, not only i in the professional technique of planning, but lied in, a 


ing the claims of all the various elements of convenient arrangement, require- 


of ¢ construction, cost, and appearance, so that the result may be, 

nearly right as it can b be, from many points of view. 

A second Teason for the high place. occupied by the landscape architect 
in town, planning, a @ reason that is at once both an. effect and a cause, is that 
the most complete course of “specialized training in town planning | offered 

y an American. university is most closely related | to ‘the advanced. technical 

courses and r research work i in ‘landscape architecture. be “These courses of instruc- 


tion, however, are ‘equally open | to engineers and architects, and have | been 


taken by many men already well trained. 3 in these professions. ‘, One of the most - 
--valuable discussions 0 of f this phase of the subject is contained i in the series. of 
articles by Mr. Thomas Adams. "i _ The gist of the matter is well expressed by 


tal 


on 
appointment a special - visiting» ‘committee of othe: School 
Landscape Architecture at Harvard may lead to interesting developments 
connection with the teaching of town’ planning, which in Massachu- 
setts includes city planning. The appointment of the committee should 
ses further co- operation between the schools of architecture and landscape 
architecture rather than tend to create | any line of cleavage between them, : 
That is agreed to be highly desirable. Both the architect and the landscape 2 5,4 
s architect who intend to specialize in town planning need a higher degree of © ay 
, ae in the principles and methods of civic design and more understand- 
_ + ing of the reciprocal relations of all the factors in city and town development - 
] 2 landscape architect per se is no more a town planner than the architect, 
or the architect than the ‘engineer—and_- no member of any of the three pro- See 


B 


4 - fessions has a claim to be a town planner i in a more comprehensive sense than _ . a 
of each profession has the knowledge and qualifications needed 
as a foundation for making the town planner, but specialized training is — 
needed to be superimposed upon that foundation to make either the architect — st 
town planner, the landscape architect town planner, or the engineer town 
planner. The relative degree of importance of either in town planning will Bat 
_be a matter of personality. Until recently the field of modern town planning sy 
in America has appeared to be the specialty of the landscape architect, and me 
no one will question the fact that some distinguished landscape men have | 
given reality to any special claims their group may have appeared to have © a 
for the cultivation of that field. Moreover, in Harvard and elsewhere, special 
| ” ioe in phases of town planning to landscape students has given further — 
Sak to these claims. Similar teaching has not been given, or at ; any 


to like the same extent, to architects and engineers.” 


plan 


planning, g, as far as the special subject of this p paver is concerned, 
struction, , and the by which ‘design can 
‘into always in view ‘the element of cost and ‘the legal 


-_= must show an orderly distribution of all its parts, with a nice regard 


d — | 
i 
he 
ed — 
— 
— | 
y 
of 4 — 
ral 
iim 
* 
4 
be = 
q 
q 
i} 
f 
gi- F 
ork 
n 
4 
10n 
‘ch 
1g 
ise 
e, 
nto 
han 
heir 
for 
ften 

thus 
‘Journal, Am. Inst. of Architects, Vol. 10, 1922, p. 


town’ ‘PLANNING AND ‘THE’ PROFESSIONS INVOLVED 


Vey miter 
uiremenits of each | ‘part, and its” ‘esthetic 
afi tii b ‘iid ] » i mate 
there ‘1 be an at to what is involve ed in the social 


and ‘again 1 the tor town planing point 


actual | construction “takes its | place upon 
| above ‘the ‘ground in archi- 7 


y. and complexity of town planning, 


invoked to give, “under all the. circumstances ‘the best’ ‘podsible 


> 
Tn human affairs: which have the varie 


"perfection is ‘not possible, but a much high degree | of public convenience 


and | private enjoyment bé secured with a “considerable saving of costs, 


distinctly’ better “quality of urban beauty obtained, if a sound method 


i 
oa of organization is used in harmonizing the work of the various professions 


with, town planning principles. and ideals. to 
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Mariemont, ‘Ohic hio, i town in the making, situated - just outside the 3 city 
limits of’ Cincinnati, is a practical example of the application of the principles — ar 


4 of “community, ‘development ‘laid, down by M r. Nolent ‘and is the “result of 


the joint. effort of men ‘representing various ‘professions. At Mariemont, 


i} tt wie hh. (th 


thi 4 

is “patterned after ‘the English garden cities, ‘Kmerican” ‘metho combined 

with m odern city planning ideas, good archi ecture, and sound engineering 


practices, are creating ‘a community. which | is 
plannin, in the United ‘ States 


municipalities are. founded by men ; Mariemont’s founder is a woman, 
‘Mrs. Mary M M. Emery, one of Cincinnati’s_ s best. loved citizens. It is the result 
ll of many years of planning by herself and her associates, and i is only one _ 
at the numerous ways which she is making’ her ‘wealth ‘of ‘reall and lasting 
‘sevice! The new town of! Mar iemo mt, h however, ‘is not a’ ‘philanthropy 
any way paternalistic; it is not''merély! ‘an ‘undertaking to build more 
it ‘is a real estate on normal’ American’ lines, except tl 


does 
il 


tical impossibility’ ‘of new ‘homes ‘for ‘people vig eco omic 


‘seale. Mariemont i is outstanding example of “the fact that, with: careful 
‘planning,) with: the ‘savings ‘in! cost resulting from’ construc: 


idead surroundings for ‘people of It is’ a laboratory for 
sociological experiments in’ ‘the problem' of: housing! It does ‘not follow ‘the 
English plan of ‘co-partnership bu ilding ow nership. People in ‘America| 
are still’ too individualistic in their attitide and action to none 


gad aad 9189 tovewod aglow. ah ati al ban won 


| At Mariemont, individual home builders, and projectors of towns and sub- 


_ divisions near great cities, will find a practical demonstration, not: only of © vies 


discussidn this paper will’ be ‘closed in| January, 1927. When 
aun the paper, with discussion in, full, will be published .in. Transactions, hy or telinie 
» * Presented at the meeting of the City Planning Division, New York, N, Y., January 
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of ‘beauty both in. placing and designing 7 e. In 


Mariemont mi may be called ‘ ‘a National exemplar”, 


The site of about nine miles: of the» center of Cin- 


 cinnati, is a slightly undulating plain, formerly rich farms and woodland, 
" - extending from the base of the steep slopes of Indian Hill, , which protects it 


from the sweep of north winds, to the edge of.a wooded bluff overlooking the 
ae ttle Miami River and its broad level valley 100 ft. ‘below. Across the valley 


; Pele may be seen other Ohio hills and i in the f ar distance the rugged d Kentucky hills 

ae ‘the southerly bank of ‘the Ohio ‘River. “As. the prevailing winds in this 


Jocali ity are from the southwest, there are always, in ‘summer, cooling reezes 


the Little Miami V alley. over the Mariemont plain. In i its set-_ 
ti 4 ) 
and other natural features’ the site is most attractive as a’ place 


~ ad 


ably ‘Tesult Mariemont, becoming ultimately, the nucleus of a: ‘community 
baa 


more than double ‘this: “population. In, planning the, town, therefore, 


provision has necessarily been made for the needs the 


Tae 


industries. directly. within the village. ‘Two, sections, with 
' highway connections are provided, however, one at the westerly end of ithe 
_property and the. other along the banks of the river below the bluff. These are 


prin 80. that, although they lie, within easy distance of the, residential part 4 
of the town, there are natural barriers. which make them wholly senaratar and | 
not A complete town means that all public and business buildings, all easke, 
Playgrounds, and. recreational features, all utilities necessary and 
able. for a fully: ‘developed municipality are. being, provided, at the outset, 
with the building of residences, -When construction operations now 


nf are re completed, the town will be fully equipped, everything i in it being 
new and up to ‘date. In its development, however, care been taken to 
preserve trees and other natural of so that when finished ‘the 
will have the ‘appearance and. possess. the advantages of a Jong settled 
The, design. of Mariemont, provides for a town center with a village green, 

aA ‘similar to those’ found in many English ‘country towns.” In and’ around the 


as, town center are grouped the principal buildings, ‘the town hall, Yibrary; the 


4 building, post hotel, bank, and’ ‘togetiier with stores 
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and a public ‘all as’ to ‘be ‘within easy walking distahod? of 


‘streét’ pl an’ consists of 3 thajor highways radiating “the tow cente 
gud secondary tésidential streets, ‘with ‘service lanes or alleys at ‘the rear 
‘dots. One major thoroughfare from ineinnati to the ‘east passes through the, 
cen er. ‘Along the edge of the bluff, overlooking the river, is a boulevard 
xtending ‘the entire length ‘of the ‘property, distance of 13 “miles. This 


will éventually be linked, with. Cincinnati’ Boulevard Sys- 


tem, serves asa by- pass route for through traffic around ‘the town center. In 
all, t ere are five main ‘thoroughfares through the village to avoid. congestion 


feature | of the, development is, ‘the open- air concourse immediately 
the, center, with which it is connected by a main avenue. Situated. 


tiful view of the | Little Miami Valley aud the. provides also 
oe ideal place for public gatherings, being large enough to ac nodate half 
Community Buildings. ‘he chiara (Fig. (2), ‘the’ 
wl be. built, is‘ ‘a memorial to: the early: settlers! olt is constructed of mative 
‘stoné in n the Norman ‘style and! ‘isa eopy of Stokes-Poges, fine England, the 

che ch ‘in’ William ‘Penn and ‘and in the 


its rafters were ‘taken ‘from an old ‘mill whieh had int ‘the 


more than a ‘century. ~The roof to’ stone brought from England. 


“rooms and a kindergarten (Fig. 8 , is already ‘in’ ‘se! It’ is ‘a brick structure 


designed ‘and’ equipped as’ an ‘example’ ‘of Debt modern practice” in 


On the slope of Indian ‘ill overlooking the ‘town ‘Mrs Emiéty'is is ‘providing 


a a memorial to her late husband, hospital adjoining which 


-yalescent home and work shops and a demonstration farm; these building: 


grouped in as section of the town’ ‘known as Resthiven. 


“Recreation ‘Facilities. —The ‘recieation' facilities ‘include playgrounds, 
athleti¢ field, and tennis courts, together with parks of different 


scenic reservations for public’ use on the bluff above the river, the 
park’ ‘areas which comprise a total of mote ‘than ‘Dogwood’ 


deserves particular n mention. It is in a déép ravine through which ‘flows a small 

stream where a a lagoon is to be constructed. ”’ The pa a rk’ si ite W will be pre setved — 
+ in all its natural, rugged beauty. /YMIAHID 

Mi Ho rousing. —Mariemont is chiefly of. interest as a housing. development, 

the needs of those who can afford only. low rentals, there are many small 

flats or ap artments, fs ‘even of a sing le room, and also, a number. of ‘ ‘group- 


houses”, ‘that 18, houses attractively groupe together. in a row. as own, im 
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Fig. 4. For ‘dent ts of more mea ouses and sing’ eh see 
are being bi ui t, as shown i in Figs. 5 an bo 


_, Every residence, from the smallest, to the most pretentious, has been. skill- 


planned and well constructed of durable materials, mostly, brick and 


stone. There are no dark rooms in “Mariemont. - Every home i is Provided with 


unning water, bath, and other ‘sanitary facilities, electric light, ‘telephone, and } 


natural gas for ‘cooking. “The arger residences, as, “well as all public buildings, | 
stores and apartments and aroun the town. center, are ‘to be heated from 
a central steam- station. Especial cate has been ‘taken that no slum 
district ‘shall ever di velop in arien nont, n matter ‘how ‘thickly populated 


becomes.” The’ in “rear “of habitations, the building set- 


"backs, and the many parks, public squares, atid’ allotment gardens, ‘guarantee 
perpetual pure ai ir and ‘The ‘lots are argé and’ the ‘space’ between 


is fixed. Except fora certain few buildings, principally’ stores 
apartments “around ‘the town» cénter, ‘no building’ more than two “stories 


is to be ‘erected’ in’ Mariemont. 

Siw) The:. architectural. -planning ‘of: Mariemont has been ‘apportioned . among 


six architects of high: standing, in. Boston, Mass., ol ew 


aft 


buildings,, There is complete absence of the whieh frequently, char- 


acterizes large-scale community development... The, architectural work has. been. 
co-ordinated so etteactive results. in with car efully 


in the United States is ‘eee comparable, af, the. 
work of contemporary architects covering such, a.wide range of building, types. 
9 The. visitor, to Mariemont, is impressed with, the work of the architect and 
of. the landscape. architect, Less, noticeable, perhaps to. the casual observer, 
of no > less fundamental are by the | 

| 


nie 


As an example of town planning Mariemont may well be called “a ‘National 


lar” ar nd the. broad. developments which are now, taking definite shape 
ard, the, result of long, oareful, and able town planning. The worth of town 


7 planning can, be appreciated by. detailed study, of the layout both on plan 
‘in the field Suee ess has met, the. to the natural: beauty 


the site an to oe e a community which be not on PY attractive.» but 


~4 
® 
m 
st 


‘within the: provi ince of, engineer are the 


of the town, most of are not seen and may not be appreciated 

by the visitor. The bu ilding of an entire new town 0 practically unoccupied 
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“for ‘the underground utilities and to i out their construction in advance er 


to best “i TILITIBS, get odT 


and heating systems; supervision cof the installation: ‘of: the ‘under: 
ground facilities of public s service corporations, including gas, telephone, and 
electrical! distribution systems;-iand! the design and ‘supervision of: street 


ta. Water Supply. +The water’ supply: is obtained through | two entirely inde- 


pia 


pendent supply. mains connecting with, the high- -pressure water system of the 


| City, of Cincinnati. The, use, of duplicate. mains insures a continuous oa 
water. Near, the junction of each supply main with the | Mariemont.dis- 


“tribution system, a detector meter is installed to measure the volume. of water — 


supplied., The distribution _system for. the town, is built.¢ as a “ “gridiron” with — 


practically no “dead | ends”, thus assuring, a dependable. and. uninterrupted 


supply of water both for fire- -protection, purposes and for, individual use. , /The- 


water mains. are Jaid beneath the sidewalks on one side of the street and 
heavy castriron pipe. Hydrants, are provided at intervals of 300 to 350 ft, 
his hydr rant spacing g makes the use of pumping engines unnecessary, even ina 


serious fire, owing to the high water Pressure of 150 lb. per Sq. in. available at 


hydrants. | “Individual water services of brass pipe have. been 


from water mains to all lot lines so that it is unnecessary to tear up streets 

Sew erage. —The | sewage originating at Mariemont is discharged into the 


7 sewerage ‘system ‘of the City of Cincinnati. : As Cincinnati will probably find it 

“necessary to provide sewage treatment in ‘the future, it was advisable to ‘keep 

the’ volume discharged | ‘into he city ‘system at a minimum and to this en a 


separate system of sewerage was installed, the storm and surface water being 

cared for in pipes entirely” ‘independent of ‘those carrying | omestic sewage. 

Ma riemont sewerage ‘system ‘serves a total area of about 500 acres, includ- 
besides Mariemont proper, adjacent 1 territory, which ‘drains naturally into” 


‘ Mariemont. ~The sewerage system empties: into a single ‘outfall sewer which, 

. in turn, discharges into one of he main sewers of the incinnati sewerage 


‘Vitrified’ clay pipe, with overfilled | ent joints, has been. used. for 


all ‘sewers except in one instance, where a 10-i -in. Saat -iron pipe ‘siphon crosses 


Drainage: —Storm- ‘water “drains: natural watercourses at 


Botiits' throughout ‘the’ development. “These drains are ‘ample 
capacity ‘to serve both Mariemont and» e entire drainage area tri utary 
there By permitting ‘the storm- water drains discharge at numerous points 


a8 ‘considerable saving } has been made i in the length ‘of large pipe 8 which ‘would — 


Si 


_ have been. needed if both domestic sewage and storm water had | een care oF 
_ by a combined sewerage system.» The storm water from the stree s enters the 


dr entirels y through street inlets the gutter-mouth type, no > eatch- 


ore. 
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being used ; access to the inlets is provided by a a | light-w -weig 
ae in the sidewalk, At Mariemont the. streets will be kept practically free from 


dirt and other material which might enter the, drains and clog them, and 


— dra ins are built ‘to give good ‘self- -cleansing velocities no giant from this 
source _is anticipated. The use of ‘inlets: instead of “catch ‘basins not only 


reduced construction but also eliminated, the. maintenance cost. which 
Py would have been necessary for cleaning catch-basins. V itrified, clay: pipe is 
‘for the: smaller sizes of. drains, and id reinforced concrete pipe for. the larger 


7 


Central- Station H eating. of the distinctive features of Mariemont 
is the central-station heating ‘system. boiler-house of fire-proof- nstruc- 


tion, shown in Big. 7, is located under the bluff vat ‘the 


hee 100 ft. below that of the main portion: of the town. vt 


three Heine water-tube boilers (with provision for a fourth); boiler’ ‘has 


normal rating: of 379 h.p., and: is to be ‘operated | at 150 to 200% of ‘rating; ‘also, 
"automatic ‘stokers, overhead bunkers, coal conveyors, and other modern devices” 


: 
an the economical production of steam!) be: | Sons iss 


bey ie throughout the larger portion of the town 


al’ the boiler-house steam is ‘to the main pipes of | the 
aye system at a pressure of 50 Ib. per sq. in. and is available for private consumers: 


well as for the heating of public 


buildings.” ‘By the u use of reducing valves ‘at the individual buildings. steam i is 
i, supplied | at low pressure to. consumers, the amount being determined by indi- 
vidu al meters which ‘measure the condensate. ~The steam- heating. distribution 


system is along the rear lot lines instead of i in the ‘streets. 
Mariemont 


the fact ‘that’ se in charge | of ‘the of the town 
7a had to deal with onl two public utility ‘corporations, namely, the Union Gas — 


Electric Company and the ‘Cincinpati and Suburban Bell Telephone 
fou Tosi y 


Company, the officers of which entered heartily into the spirit of “the, Marie- | 


mont ideal”. As” soon as the streets were graded” these companies. i installed 
Pipes and conduits, with t e resu ‘that everywhere ‘throughout ariemont 
“service” , and has been practically from the beginning. This, with 


nz early installation of water mains cand sey wers, enabled the, constru uction of 
the town to Proceed. rapidly. Fig. 8 hows, the Polative, positions public 
Electricity. —Electric ‘current for. domestic. use and Street, lighting 


delivered over a high- tension line to a transformer station, a building ; 


expressly erected for this. purpose near the northerly edge of the town... This 


bu ilding, of brick and concrete, contains: ‘the ‘most efficient equipment aah is 


automatically operated from. the electric company’ main Power plants. Lead- 


ing from. this sub-e “station are two ‘circuits, ‘lighting | and ‘power, and at short 


intervals along, these lines there transformers which reduce the voltage 
omestic use to 110. (alternating current). “The entire distribut tion is 


carried fh unde ground conduits which lie in, the street close to the curb line. 
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Lighting. The ‘street ‘system of Miutiethoit has bedi most 
‘carefully planned, the town beitig’ zoned for purposes according to 


beat! modeth practice. ~The town ceniter will” be intensely ‘Tighted from twin 


Tight stan ndards, 18" high, each’ unit having “one 1000 -p. ineandese ent 


lamp. These ‘standards, which here are 100 ft. apart and opposite each other, 


are of cast iron, simple and dignified in design. The same model of standard 


js used. throughout the v illage, althous gh the type o of lamp termination differs 
according to locality. Main thoroughfares" and: boulevards are lighted by 


light 600 c-p. “units, 15 ft. high, and spaced from 100 to 150 ft. apart 

ine ‘staggered formation. Residential streets have 400. c-p. units which are 

12. ft. high and approximately 175. ft, apart. After close study of existing” 
street lighting systems, the officials of. ‘Mariemont determined on the use of ie 


the N ovalux Form. 12 lighting unit, with alabaster rippled globes and. canopies, ag a 
for streets and boulevards. Form 25-A Novalux units, each equipped with i 


250 e-p. lamp and dome reflector, provide lighting for the service lanes in the | 


rear of the houses. Current for street lighting i is distributed by lead-covered a 


‘able ‘sunk ‘in: the ground only a few thus the latest urban 


|: 


Telephone 
usted Elecwic Power 


‘Toe siti Lo RELATIVE POSITIONSOF 


OF. ‘ _IN A FIFTY FOOT TYPICAL STREET 

 Gas.—Gas Mariemont is, brought, to the town limits through a high 


reduced to normal domestic pressure by a ‘standard high- “pressure regulator. 

The distribution system is built as a gridiron. - 
Telephone Tel elegrap —To insure absolute absence of overhead wires, 
the Company h has installed a complet of under-— 


pressure suppl} y main connecting. with ‘the Cincinnati system. The pressure is 
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ground conduits in the, streets. By. th this means, all, telephone, 


a lines, including trunk dines. from Cincinnati, to. the, east, are. placed vunder- 
ground, . Service connections have been brought . to, every, lot,, antici- 
pated), with: the. rapid: development of thé radio there) will be, no, need, for 


Street Construction.—Street.. construction. has earried. out in A 
to ‘Promote both usefulness and soon’ as the: streets were brought 


‘grade, all. underground structures: within. were placed, w where- 


al temporary ‘surfacing gravel laid. on the: ‘sub- “base, ‘this: 


Vase 


anid: later: -serving also as a/ foundation | or permanent t pavernents. "The! per- 

- manent street ‘surfacing is not laid “until after the completion of all under- 5 


ground utilities with their’: ‘service: connections lots, and generally: “until 


the buildings fronting on the ‘street have been constructed. ‘Thus, 


> 


surfacing, | once in place, need ‘not ‘disturbed; neither ‘is it sub- 


“jected the wear ‘and tear on the use of the street by trucks and 


other heavy’ vehicles w rile construction is in A progress ncrete and asphalt It 


toadway surfacings, with curb-stones and cement sidewalks, are used for the 


“move important thoroughfares about the t town center. Bituminous macadam 

and, i 


f n certain water: pound macadamn surfacings a are for the road- 


pare 
development of M Mariemont is being carried out by Mariemont. 
Aes Company, organized by Mrs. Emery, and incorporated d under the ‘bawe of Ohio. 
- The President of the Company is Mrs. Emery’s business representative, Mr. 
4: 
rarles Livingood. It required, several years to obtain the various parcels 
of property comprising the site before active planning of the development: 
was begun. The 1 planner, handled the architectural 


co- -operation’ success of the ‘undertaking is now built 


direction and supervision, a partner of the engineering firm serv-— 


as General Manager for The Mariemont Company. 
At present, one of the principal sections of the voWwit! ‘the nort weste rly 


ae known ‘as Dale Park, is completed and its buildings are occupie a more 


an three hundre d families. To care for the existing population, ' The. Marie- 
‘mont Company maintains ‘the 


sec- 


eus 0 ‘organization, including 
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In ‘the beginning, all the he homes constructed by T 


¢ of them will be sold and t the town wil 
~ then be winced in the hands of those who live there to control its destiny. — 


‘It is plann ed to incorporate the Village of Mariemont, with its own town 
government, a;maypr and ja gouneil on the city manager plan.. 


- The charter 
will be based on suggestions and safeguards through special studies 


made by the Rockefeller. Bureau of Municipal Research. _ When the 


"government : is established and i in full running order, T he Mariemont Company . 


withdraw. Community buildings, parks, playgrounds, ‘streets, and other 
- features of public nature, will then be presented by Mrs. Emery | as her gift 
of anlq ‘Slow oT 8 to wal odd ead nal 


Lo! qttom: ors botooler a 
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ome the law of a city. The whole actually can be 


th exceptionally broad powers granted to the City Planning 
mission of Cincinnati, Ohio, by the State laws and the City Charter, 


a 


throughout | the country, city planning commissions are strictly 


advisory. They: rarely have any | power except that in ‘States they have 
the right to. control the layout of sub-division plats and i in ‘some t they have art 


jury powers permitting them to veto the location of public works of art and 


‘sometimes to control -the appearance of public buildings and structures. ‘The 
authority: of the City Plan Commission of Cincinnati goes infinitely further 


than this, for under the statute and the charter, there can be no departure 
from any item a of the city ‘plan, o1 once > adopted by the Commission, except by o 


planning commissions the and regional planning com- 
missions as well, shall continue to have merely advisory ‘powers or whether 


Tor 
extensive “powers, such as those granted by the Ohio statute, are really prac: 


In Massachusetts, for example, the planning boards have no power whatso- — a 


except that their existence is compulsory. _ The argument for “strictly 
Rtg advisory powers is that if the city planning board cannot convince the public — 
and the city oficiales that its ideas are the best, there must be ‘something 

wrong with the ideas. The further argument is made that legislative authority 

fo should not be divided, but rather | concentrated i in one body, that is, the city 
council, which alone is stri rictly responsible to the electorate. The claim is 
_ made t that the State ; Legislature has no no right | to delegate to a non- n-elective, 1 non- 


-tesponsible body any. legislative power such as the city plan the lew 


| 


= 


In Ohio, however, the claim is made that city planning i isa high! y special- a 


- ized and a hi ghly technical matter; that the preparation of a . plan that is worth 
- "anything requires the concentrated effort of a selected group of exceptionally — 


Note.—wWritten discussion on “this paper will be closed in January, 1927. or When | ‘finally 
closed the paper, with discussion in full, will be published in Transactions. 


Presented at. the meeting of the City Planning Division, New ‘York, N 


Technical Corporation, New York, 


h 
bi 
— 
iS VOLE OT The Til) OF Tne Cll, DUDLIC Th 
| 
1 
— 
— 
at 
— 
2 


CINCINNATI PLAN 1s NOW LAW 


ence necessary to frame an 1 effective. city "plan, and, iin fact) i is too glad 
to shift the burden, and the inevitable charges of favvoritian ‘involved most 


Plannin, ng another. body, It is. felt that, the making and. t he Pp 


‘fegulations to police: or “traffic regulations a police 


board, or fire prevention regulations by a fire commission. . In each of these 
eases there appears to be little question but that the State Legislature has the | 
right to delegate specific legislative power to these strictly appointive | boards. 


+ 


is merely ‘an ‘extension-of the same idea to ‘delegate to a city planning « com- 


{ ah d en i 10 
missi ‘the Tight, to frame nact a city ‘plan, of course, giving ‘the city 


gounell a veto power ‘over it, | this ‘veto. cannot be exercised too easily, 


_» The City Planning, Commission in ‘Cincinnati consists of seven ‘members — 
4 with the Mayor as Chairman and with the Director of Public Service and the £5 


President of ‘the Park Board d as de facto ‘members. Commission 

in its. membership, three manufacturers, lawyers, and one physician of 


tor 
statute are as follows: _nyivivib ib: lls “ai wal iw 


4366-2. The powers and of the shalt’ make 
_ plans and maps. of the whole or any portion of such municipality, vand of any 
land, outside of, the. municipality, which _im the, opinion) of the, commission 
bears relation to the planning of the municipality, and to make changes - in iF 
such plans | or maps when it deems same advisable. Such maps or plans shall a a 
show the commission’s recommendations for new streets, alleys, ways, viaducts, A en 
Widens, subways, parkways, parks, playgrounds, or any other public grounds 
or n pabhe improvements; and the, removal, relocation, widening or extension of _ 
such public works then existing. With a view to, the systematic planning of __ 
- the ‘thunicipalities, the commission may ‘take recommendations to the mayor, _ 
council and department heads concerning the location of streets, transpor- ¥ q 
tation and communication facilities, public buildings and grounds. ‘The com- 
nission shall have the. power to. control, preserye and care for historical land 
marks ; to control in the manner by ‘ordinance design and 


— 
| 


ly 


duets, street fixtures and other structures appurtenances. 
the ‘commission ‘shall have made a plan of the ‘municipality, or any por- 
no public: building, street, boulevard, parkway, park, playground, 
public ground, canal, river front, harbor, dock, wharf, bridge, viaduct, tunnel, 
utility (whether publicly. or. privately owned), or part thereof shall be 
structed or a thorized to be constructed in the municipality or. r said planned ae 


of until and unless ‘the location thereof anal be 


head -which hes control of the construction of 
the proposed improvement or i and council, by a vote of not: less than 
— two- thirds of its members, and such department head shall together have th 
power to overrule’ sich’ The narrowing, ortiarfiétitation,’ vacation 
or in the use of streets and other ‘public ways, grounds and places 


10 cand dinepproval: may be. 
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The commission may make reconimendations to any public. 


corporations or individuals in such municipality or the’ ‘territory 
contiguous thereto, concerning the location of any buildings, “structures or 
works to be erected or constructed. by them. baa 
“See. 4366- 3.. The ‘municipal planning commission shall the 
- commission of the municipality, and all'the powers and du fies Waviaed by law 
for platting commissioner or commissioners of municipalities shall upon’ ithe 
appointment of a municipal planning. commission under this, act, be, deemed 
t ansfe rred to such commission. 


if. 4366-7. The city planning eommission of any municipality shall have | 
the power to frame and adopt a plan| or plans for dividing the municipality — 
or any portion thereof into zones or districts, representing the recommenda- — 
= ‘of the commission, in the interest of the public health, ‘safety, . ona 


open space), and the uses of buildings and other structures and. of, premises 


- The powers ‘and duties of the City Planning Commission according to the — 
Charter. of 1918 are almost identical.) The City, Charter: even. agrees 


the State law in requiring all ‘sub- division plats not only, ‘within the, city 


for, three miles outside it to be. ¢ approved by the Commission, before they 


Can be offered for record and before the streets can be dedicated: see bus a 


the by Plan’ of has been law every question that has 


Plan, been, decided in with the 


wat 


various city departmen In particular, a more temporary, but, more 


diate. solution of t] the traffic, difficulty, at, Brighton Corner was, adopted ‘by: the 
City with thé sanction of the Planning Commission.» ba 


During the short ‘period the plan an has en operative, a house 
and several s schools have | been in accordance, with; it... The, site. 


posed for the Public Auditoriuza has been retained ‘for that 


strong: demands. that it’ be released for other uses. “The Workhouse 
has been retained as a playfield ‘site despite demands ‘to. ‘the contrary,” 


and transit dificulties at. Peebles Corner: are being solved in compliance 


the: E ighth Street Viaduct, reconstruction also— accords, with “the plan, “The 


Jocation ofa railroad, union passenger station and rights-of-way: 
being to the New parks and Gorifori' with 


the ‘pl plan, Traffic 


ih pid, it, may ‘be, said that, there no departure from the plan 
“except in, ‘minor instances where the City. Planning Commission was! eon- 
 vinced that: it’ was ‘possible: to improve on it. be 
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The general impression of those who are watching the e Cin- 
cinnati ‘method is that it is proving highly - successful and is a distinct ime 


provement. on the strictly advisory powers of most other planning commissions. 


itt means that the presumption is in favor of the plan because it is the law — 


also because it was worked. out with a deal of care and thought. 


to prove that, all considered, ‘the plan can be improved 1 upon 


va nd then the burden rests on 2 him to present a better solution and to convince ci 
the City ‘Planning | Commission or the ao, Council that he is right. he other 


It is true that in a city” as ‘Tenn., example, on: Mayor 


and the City Council, on: account of their interest ‘in the the plan, may virtually ers 


give it the force of law that : approximates the effectiveness of “the | Cincinnati 


plan. ' This, however, “presupposes a a continuing interest in the plan 


"This method also worked. well i in 


tice, thanks to the activity, of City Planning | Board and the g general public 
interest, although, again, , the effectiveness of this method depends on a -con- 


tinuing active interest in the: plan on the part 0 of leading public officials. 
The Cincinnati method has the advantage of continuing its effectiveness: 


“through changing administrations and even over periods of possible _— 


The writer has felt that until recently the powers of a a city com-- 
mission should be purely advisory | but in light of this recent experience in Cin- 
_ cinnati, he i is now convinced that if city planning: is to be vital in the funce- 


i‘ _ tioning of communities, the Cincinnati method should be | applied generally to 
and regional planning. course, the success of this: method | depends 


on the quality « of the planning commission, but: the writer’ 8 experience in work- 
ing with - more . than ¢ one hundred different commissions has convinced him that 


a of the members would measure up to the job. - In fact, the very seriousness _ 


the responsibility entrusted to such commissions would them n to 


make the plan a masterpiece in which all would take pride. Peay 
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3) California Practice « of Garbage Disposal by Hog 
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The ‘Disposal of Organi¢e Waste by the Beceari’ at 
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D DISPO SAL OF GARBAGE: 


THE PROBLEI 


AMUEL A. GREELEY *M. Am. 


ith “This pe paper describes briefly some of the administrative and winecting 


problems in projects for the collection and disposal of garbage i Technical 
haf literature occasionally states that the disposal of garbage has not kep' ; pace 


other | sanitary engineering works. Such ‘statements are generally ‘eoupled 
with the suggestion that closer adherence to competent technical guidance 


would improve the results. This isa suggestion... Some of ‘the 


q 


The paper outlines es relative costs for garbage collection and disposal and 


sahitary engineering works Typic ] procedures for ‘the acquisition of 
garbage ‘disposal plants" are discussed, recent contracts and specifications out-— 


Tined, a and engineering items in disposal listed. 


This paper relates briefly” to some of the present-day administrative and 
Pe. engineering problems in development of projects, for the, collection cand 
"disposal: of Occasionally statements’ “appear in technical Journals 


Mais 


erally coupled with the suggestion ‘that closer to competent 
nical co would greatly i improve the results ; which i is, of ‘course, a sound “= 


than other 
Thus, an opportunity is relatively acquired to ‘employ a 


large number of unskilled workers, Collection ‘equipment, and 


disposal plants, ean usually be financed without great infringement on the 


public credit and, therefore, often without the “necessity of general 


attention and support. Inherently, therefore, the interest in the collection 


and disposal of. garbage i ie s measured: different -sticks than’those® ‘appli-_ 7 


by 
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one community where been for the 


500 000, has een. spent additional water $2. 000.000 is 


A, number of, other less, fundamental | troubles: may | be e briefly, stated: 


"municipalities under general service contracts or by p urchase under. general 

vd 
specification’: which require: the. ‘fulfillment ‘of! certain guaranties.” ‘Thus, the 
design, vas well as the’ ‘cost, | becomes’ competitive, improvements in the 
design resulting from experience ‘are confined | the exigencies of a some- 
promiscuous competitive field. ag of garbage disposal’ equip- 


“ment ‘of the better class ‘are restricted ‘their developmental work by the 
of the competition of low- “priced ‘and low quality equipment. 


Second. selection of a méthod' of garbag “disposal from several sat 


isfactory” processes is octasionally left to a ‘consideration of competitive bids 

- réddived under specifications which define the work to be done, | but which leave 

both the choice of the process and the details of design to each bidder. Under i 


such’ circumstances ‘the selection of the “best”. bid, is not easy and the choice 
oa a process, as well ; as the quality of ‘design included, in. the bid, are likely, 


to be oriented to the limits ‘imposed _by. the competitive conditions, 


Such a procedure should not be confused with ‘the “general service contract 


under: which the city does not acquire the. plant, but contracts for the service eof ian 


r 
q 


leaves, the final acceptance of the “work | to the fulfillment of, certain guar- 

anties ‘to be determined by tests. Frequently, the making of satisfactory 

is hard because of the difficulty. of accumulating, sufficient. supply. ‘of the 


‘ 
des ired quality of garbage. and rubbish. , The value, of the tests as’ an index. 


Third. —The award of a contract for a garbage disposal generally, 


of f normal operating ¢ efficiency may be. questioned , because test runs are samen) 


_ times made w with specially skilled labor. i The rejection of a plant 0 on the parti 
a ‘municipality, is likely, to ‘mean. not. only. litigation, but also va delay 


the, solution, of the garbage disposal, problem. Henee, even if the rejection! 
is, upheld i in the there is Med economic: 


J purpose of this paper: is: ‘to throw’ som light ‘on’ n these items, “Broadly 


& contractors, by city. engineers and other “municipal officers by 
practicing engineers. Gerierally, +t the quality: and ‘freedom and 
the source of the: engineering work are. important, Improvements in the’ 


arbage field’ are most ‘likely: y to come from: better understanding, ‘01 on the 


art of f the general public; of problem and ‘its inherent difficulties. 
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Cost OF 


Aspects, oF 


The collection of is problem of administration and organ- 
ization. 


‘opportunity for productive work im’ the selection of ‘equipment 


subsequent, routing and operation, The actual design of. wagons and trucks, 


however, is done largely by the manufacturers, so that finished products are 


Manutacturer 

commonly | bought under general: ‘specifications. » Nery. often such specifications 

ee and methods of purchase do not: permit a close and actual money comparison 


In, a city of several hundred, thousand people, the equipment for garbage 
- collection, may 1 represent, an initial investment of. perhaps 30 to 40 cents per 


a. As compared with this, works, for, the collection, of domestic sewage 
may cost: for construction, one hundred times as much, or $30 to $40 } per 


depending on the concentration. of population, the. and 


pag much more costly than the maintenance ‘and operation of a sewerage sys 


tem. A city of “400 000 people may need. 50 to 60 garbage collection units 


(exclusive of ashes and rubbish), with 125 to 150 workmen. Sewer main-— 
tenance requires probably less ‘than 25 workmen. Thus, a relatively low ost 


an equipment can be secured, which provides work for a arge number of men. | 


disposal of garbage involves and engineering 


lems: design and construction of a gar age disposal. plant is essentially 
a ‘problem involving both ‘civil ‘and mechanical engineering. ‘In a city. of | 
several hundred thousand, the construction cost of a complete garbage dis | 


al ‘plant 1 may be from $0.75 to $1.00 per capita. o For comparison, the cost 


ofa complete sewage treatment plant is tobe ‘ten ‘times as much. ‘The 
operation of the garbage plant, however, ‘will ‘Tequire three to times as ff 


many men as might be: required in the’ operation of ‘the ‘sewage | treatment 
plant. In projects for the disposal of garbage, ‘therefore, as compared w ‘ith 
disposal of sewage, the first cost is ‘relatively low, ‘and the operating ng ‘cost. 


and personnel are relatively high. Much the same 


ie garbage works and other municipal enterprises, such as water supply, ’ paving, 
ay ete. The collection and ‘disposal of garbage is one of the ‘least cos stly munici- 


cay pal enterprises to acquire and one of ‘the most expensive to operate. “This 


—— 


yet ‘ad Not only i is the collection and disposal of garbage more expensive in ) annual 
operation than most other m municipal | enterprises, but the collection ‘part of 


the work by 4 far the larger cost greater ‘personnel. sft of 
eat the garbage budget 75% may easily | go ‘to the collection: work. ‘the collee~ 
Ki a tion of garbage is so largely administrative, its greater importance on a: cos 
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wer LLECTION AND DISPOSAL OF “GARBAGE 
basis” tends” to detract ngtnest ‘ing aspects 
nsid- ond" PRESENT: ‘Practice AS. -Reaarps bans, 
t 4 present, incinerators | garbage disposal are a 
ucks, | “duty” or performance basis. om After funds are available and a site has 
—_ selected, and perhaps acquired, ‘the city advertises for bids on a general speci 
ions | fication requiring each bidder to submit his own pla lans, Occasionally the 
specifications are brief, stating: ‘only ‘the capacity desired and pe rhaps_ the 
borat of the chimney. More ‘extensive ‘specifications cover the: 
— d include guaranties of operation. recently, plans have een pre- 
4 detailing the general layout, the building construction, t the chimney, 
approaches, a nd similar items. ‘ This the bidders’ plans to t incin- 
r 
erator proper, reduces: the items. not easily ‘compared on a “money basis, and 
thus ‘tends to more equitable letting. “Sometimes the type of i inéinerator i 
“specified, that ‘is, whether ‘it shall be o the inside or outside storage type, 
inits and the limiting areas of the grates, mbustion chambers, and other 
parts are stated. In some specifications only incinerators with a service 
le Tecord of a stated period of years are ‘sbenitbeod “This tends to limit the field, 
‘The specifications: ‘used in | Milwaukee, Wis., i in 1909 required the bidders 
1 to guarantee an ‘efficiency and an operating cost, and the bids - were ‘compared Mc 
abuts on a computed annual» cost. the service character of ‘the’ 
rankly’ embraced. “More recent specifications have not ‘included this feature, 


| | perhaps Because of the diffic ulty of measuring practical operating costs under 


“A outlining such general specifications has recently been 
the Committee on Refuse Collection and Disposal of the Sanitary Engineer- 
The ing Section of the Aimerican Public Association * ‘Such reports are 


helpful: in promoting ‘the’ detailing of the ‘incinerator specifications to the 


under ‘Present competitive conditions and patent limitations. 
with 


ring, the writer, bids w were asked for under five items as follows: _ giv dow 
nici- @) Tneinerator furnaces with all. teal 


‘Sewers and sewage disposal: plant.’ ont tt tn bor 


onstruction items, and thus facilitated the canvassing of of bids and the selec- — 


of: a ‘contractor. With this and other considerations ‘in mind, it was felt. 


‘the work properly the time of the estimate. “The 


This: division items separated the incinerator futneices’ from the other 


to ‘allow monthly estimates ‘amounting to not more than 10% of 
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were then develope 


Description — The work be done as the construction, 


‘totes. and placing in operation of ‘the. ‘ineinerating plant’ The “deseription 
includ definitions of garbage and rubb bish, the proportions materiale a as 


y 
collected, together with analytical data . as a. basis for guaranties tests. 
Divisions. —Bids were aske for under Divisions A and B. divisions 
od required a complete incinerator plant, including the runway, building, furnace, 


chimney, sewers, sewage disposal ‘plant, and all necessary appurtenances. 
4 Division A the ‘bidder considerable latitude i in the design and iste 


Division B required certain features considered desirable 
—Each | bidder was required. to submit, with his proposal, 
in sufficient. detail, to the ‘construction of the various items co 
prising, ‘the furnace and appurtenanges._ Before starting work, the 
was re uired to submit detai Trawings for. e entire, work, ese draw- 
ae. ings were to be approved by the city officials id their engineer and the work — 
a was required to be built. i in conformity. with the approved drawings. 
ws 
tements.—In diti 0 th sual statements r uired coverin the 
Slate or Tn addi t jon ‘to. TO Hoi eq 
amount of power, th e, schedule of, la abor, the average temperature, the capacity, : 


| and the like, the specifications required a ‘list of other plants then in, opera- 4 


tion to which the bidder referred as examples of his construction and which — 


themselves ‘that the proposal could be carried out, was stated that the city 


Officials desired the information to ny support the proposal, of. the bidder. 
herefore, the. statement relating to. incinerators similar to the one. “proposed 


officials and their engineer could visit and Anyestigate so_as to 


was required. to ‘be complete and to include, in the design. of ‘the 


_sperating ineinerator differed from the design of the proposed incinerator, 
Guaranties —All tests and failures were. covered, in much, the same man- 
ner as in other similar specifications. | bidder. was required. to, state the 


amount, if any, of additional fuel he considered nectesary. 


Work manship. and. Materials,—Fifty- seven, paragraphs , were included on 


the workmanship and the quality of construction materials. 
Items ¢—Sixty ‘paragraphs were included to describe the five items of the 
yh 


Every effort’ was made ‘to describe’ the i “such detail 
the bid ‘price would control in the selection. 


all ‘the ‘requirements ‘of the work. 

These specifications) were accompanied by a set of four: drawings indicating 


the location and general arrangement of the plant. Perhaps tl the special feature 


of these specifications, was the requirement of referetices to operating incin- 
similar to. those. proposed... As a matter of fact, the’ city officials. and 
their engineer by actual visit, operating plants similar to those 
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ost reduction plants have been built and Aoveactd by contractors having 


_ general agreements with cities for the service of garbage disposal. Garbage 
reduction works y which are now ir in operat ion have been built, by contractors at 
‘Reston, Pittsburgh, Pa., Mad. , Cincinnati, ‘Ohio, ‘Detroit, 


‘Mich., a and” other’ dialer cities. (See Table 1.) Plants ven 


but originally built by. contractors” at Chicago, , Philadelphia, 


Pa., Cleveland, Ohio, ‘and. Washington, D D. ©. The Cobwell plants at Tos 


Angeles, Calif., and. New York, N. were designed and built by contractors, 


but they not now in operation. The reduction | works at Columbus, Ohio, 
4 and Rochester and Schenectady, N. Ys, were built by the cities under more or ae 
detailed plans ‘and specifications. The. plant at ‘Syracuse, N. Y., was 


| built by the manufacturer under a ‘special the and was 


nm some of the rating defects have been 


‘and details for improvement have been. designed. Much of this 
"detailed experience is not available for general use in developing, designs. 


Wo rk of this character has been done at Detroit and Rochester and should 
develop interesting data. However, general ¢ design data are not on ‘the whole 


as accessible as for s sewage treatment and water purification works. 


“TABLE AND perina W ORK IN THE ‘CoLtzction aNp 
Dispos AL OF Garpace. Data RELATING To Repuction 


Detroit, Mich..... ....|Contractor "Contr: ct b 


youmidD 


Except for the relatively few ‘reduetion ‘works. built city ‘plans and 


have been built, as far as municipality is comeorned, unde general. speci-_ 
frist 


our 
free to design § the work proper. of the larger plants so ‘80 built 


were placed in operation to thirty ‘years ago when their design was 


less advanced than at present. “Many plants were developed by inventors 


have since been renewed 0 or more or less standard manufactured 
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construction of reduetion works: akin to the purchase of boiler: 
piping, generators, ete., in a power plant. Under conditions usually 


it. is perhaps likely that such purchases can be 
the entire: plant. better 


ee 3 Garbage disposal by feeding to hogs is a development from ‘did'a small citie 


under more or less informal agreements for collection _and disposal. Few 
Gat 

detailed plans and specifications have been prepared, with: the “exeeptio n 


Soret 

of the Angeles ‘Farm, The engineering work in the larger 

should. include facilities for Teceiving ‘and distributing the garbage, 

ws hog houses and ‘pens, roadways” and platforms, water supply, and sewerage, 


together with adequate methods for disposing of unconsumed garbage. "Where 


ote Topo aint 
. ae design of such details is included in the construction of a hog farm, 


a. by. feeding to hogs is not as profitable as under a ‘more PA ada 
rocedure, except thaps in lar undertakin s, but i is less ‘likel “to crea 


TABLE 2.—ADMINI ST RATIVE AND EncINEERING Work 1N THE COLLECTION AN 
OF Gar ARBAG Evawzznine ITEMS IN GARBAGE 


_ Buildings and grounds Buildings and grounds. 
Unloading facilities Mtr facilities 
Storage arrangements...... 
Charging apparatus 
Grates and grate setting Farmequipment 


and clinker removal Final disposal of residues. 
‘Ventilation Watersupply 
4 nd Sewerage and sewage 
Combustion chamber ...|Facilities for vaccination 4 
q 


ampers an contro ‘arm buildin 
Approaches...... 
Foundations 
Operating facilities. . 
Recording inst ruments 
Water supply.. 
‘Sewerage and sewage disposai.. 
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bowl able 2 represents al 2 number of the items: which ‘indicate the engineering 


aspects. of garbage disposal ‘projects. This list is. only general and | approxi- 


‘great such as the desi gn of urna 
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bracing ‘and. fire-brick arches in the and “ined for 
piping, valves, and other metal structures “subject t to corrosion in reduction 


works, © The general arrangements for the ‘economical operation of reduction 


works are important, including the ‘delivery and use of. steam, ‘the control of = 
‘naphtha losses, similar items affecting the over-all costs of operation. 


Of ‘special importance are the works needed for ‘satisfactory odor control. 
This aspect relates | to ‘the broad considerations resulting i in the selection of 


the method of disposal, and then to the details of odor control, such as. the 
capacity of the incinerator grates, flues, and combustion chambers, and the 


confinement and treatment of odorous gases at reduction works. 2 
It should be ‘apparent that much c operating experience is necessary 
a sturdy and economical design. In some instan where the hazard 


se 
of litigation over nuisance | is forced into the situation, a careful weighing Be 


s of the advantages of the. different types. is required, involving consideration 

of first cost of plant construction, the cost of collection . -and’ haul as 
“affected by disposal plant 1 location, the net costs, cost and 

‘Generally, the best results a familiarity with adequate, correct, 


long-time operating experience and data. As a basis for design, oper-— 
ating data be specific. Desir able infotmation: includes, the following 


easonal varia 10ns, to saobO 


emi ical: Characteristics of Garbage: ta: 
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—Incinerator Data. to ‘the > characteristics of the garbage) : 
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Papers: 


Forced, or, Netural Draft: art! th “hits 


Effect of Different Methods for Limiting Radiation Losses. iifaii ‘i 
Structural Strains and Stresses as Related to Life and Design. 


|, Combustion Chamber Operation in the Removal of Dust and Paper. 


Effect of Age of Garbage on Recoveries, 


Rates of Operation of Driers: 


‘Water evaporated per hour temperatures, 


Coal required, | ORE Cal 


2 
Fors Operating data with different, shapes, bani 7 


Steam economies, 


on 


_ Feeding or charging the presses, 


Value of grease as compared with cost of p Ts 
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OF; GARBAGE 


ig list, is; suggestive rather than complete and reason: sable 
erspective be regarding the data affecting 
be 


sconomies in the design. iy Attention should be given to the ‘heat, water, and — 
ont { Bo 


balances for’ the plant as a whole and. for the several groups 
Oty 


equipment, Grease-skimming basins and ‘the proper disposal of liquid residues" 


For some of the items tod great precision ‘is. “not 


in the e past the writer believes engineers have erred by hot sufi: 
the in cinerator field, a great ‘many data. are hisive 


a 
ineluding analytical data, have been secured | at ‘Staten Island, New. 


York, by ‘Fetherston, ahd! ‘recently Other 


Long! term complete and are few in 


number ¢ompared with the analytical data kept and in the opera- 
sit 


tion water’ and sewerage ‘works. ebid ody 


Less’ ‘extensive operating data are available for worlis, 
the indications are that more are becoming public. Such information would | 
clarify the design of. driers, presses, other equipment as regards opération, 


and would plant balances in the economical of coal; ‘steam, 


ha, er, and labor. jist to bodsout 


is néed: for more! information foria: wider application and 


the experience ¢ already had. Work: somewhat ‘analogous ‘the extensive 


tests municipalities and ‘sanitary’ districts: of various sewage, treatment 
_ processes would be very helpful if applied Lin: garbage disposal projects. Ex 


tensive / sewage experiment | stations have been: operated i in N. ew York, ‘Chicago, — 
‘Boston, Cleveland, Milwaukee, Akron, Glover sv ille;: N. 


records would. established followed by: special: testa, of ‘several’ units 

0 equipment, time: to time new kinds of. machinery ‘and equip 
mint ‘would be: installed and tested. As: compared with sewage’ works, rela- 
: short tests would suffice as the: processes involved are’ generally ‘not bio- Ri: 
logical. ‘Such efforts: should: be characterized ‘by accurate technical work, 


care in recording results, ‘and the ‘publication of the data and the conclusions. © 


Many ‘the various for garbage disposal are, or have been, 
ese patents has never been’ ‘tested as 


eovering the Cobw well 
process, ‘appear rto be dnd perioral, to minor devices. 
There are several ‘different “makes” of incinerator which’ seem’'to'‘be' quite 
similar in general design, ‘but whieh’ ate apparently carefully guarded: by 
Separate patents. J ust what constitutes immunity from patent litigation 
the garbage’ field is. difficult. to express, | The ‘present state of affairs) however, 


to cloud the general: situation an d to a ‘more e rapid devel- 
vi 
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It is of interest to picture t e procedure now followed by many com- 


munities the acquisition ‘of a garbage disposal ‘plant. ‘Aotion may. be 


pe 
prompted. by. arising over some. -informal method of disposal, as. 


by dumping o or by fe eding ‘to hogs. nereased population and ‘the eneroach- 


. _ ment of ¢ critical districts may require r re elocation of existing: disposal facilities. 
Occasionally, the ‘fault lies more with the collection than with the disposal. 
9 owi WW hen such | conditions arise, city, officials, sometimes with interested cit- 


4 zens, baueie trips to other cities where they inspeet garbage disposal plants, in 


is ‘selected, ‘proposals: are invited 80 to, encourage competitive 
the bids: are a “compar made, necessarily on 


made, the ¢ contract is. awarded and steps are ‘taken, to start construction. 
4 this | point, injunction proceedings. are frequently started to prevent the 
of, the work, Sometimes is made to) the. proposed loca- 


quite many cities, fraudulent has been. proven, 
the Court decision favors the ‘municipality and the work proceeds. i ud | ate 2 
{When construction is. tests ‘ate: required. Occasionally. othe 


q 


work... Such difficulties are actual in the itself 
meet, the. guaranties, and occasionally result from failure to give the planta — 


‘bade ‘however, the plant finally comes through these various stages it is more ; 
to give favorable results. in operation, particularly during the 
first, few. years. _ Many plants of faulty design. are giving fairly good results — 
in operation particularly where the collection service is good. trode vii avid 
als It seems to the wr riter that difficulties similar to. those mitted. are less el 


The general practice in acquiring garbage: disposal: works vhas already 


=f, 


stated. There are | limiting procedures which are worth deseribing. 
‘ 


f 
eee “p99 One extreme includes the preparation of complete detail plans and specifi fi- 
cations on. which bids for construction can be secured.” This: means: that. the 
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COLLECTION AND DISPOSAL OF) GARB. 


‘The other extreme comprises a contract. for collection and: dispos 


which the work to be done is clearly stated and. the methods. are left) t to the 
successful contractor The recent ‘procedure: vat) Kansas’ City, Mo. 


‘this line, , The notice to bidders in, Kansas, City stated ats, 


for which proposals. are invited includes ‘the complete and satis- 
factory « collection and disposal of the garbage. of ‘Kansas City for a term of 
10, years in. a a clean, ¢ and sanitary manner, and.the furnishing of all necessary 
‘plans, statements, equipment, buildings, plant, apparatus, sidings, land, labor, 


Throughout, the, specifications ar and d contract, the work. i 1s, consistently 


described as. the: service of collecting and disposing of garbage. As far as 
possible, this service was clearly and fully described. The following list 


—Description ‘of work to be 
of garbage. aot tig 


—Collection districts and headquarters. 
baa moite 


Ng 


—Maintenance and cleaning of garbage equipment. 


Drainage of garba 


ontetts i into 
—Transfer stations anal! equipment. on ones listo 
er 


—Methods of garbage ‘disposal. adt Yo ba 


tad 
foo 18.—-Disposal of res fe th tot eotie 10 


to —Inspection by the city. doidw baw 
at —Workmanship and materials, , 
The specifications stated that the garbage could: be disposed of, by.any 


method. shown to have a: satisfactory. record of ‘operation elsewhere. Among 


such methods, feeding, to hogs, processes which. recover saleable - products, and 


included. The- contractor was required to provide — 


“Tio 
"capacity and | fa ilities so that the disposal plants © could b be operated i in a 
sanitary ‘manner free from nuisance, Among, such, 


(a), Bneonsumed garbage | at “thes farms. bh 


baw Manure at hog berg 
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© @Isposal Of 1 on 
been | WPS, st be properly handled, if tl 
residual products must be proper bray q 
cit: feations stated that such resi 


oft of (f))'Tins, tailings, and rubbish from recovery processes. drow ont doidw 


anole (7). Tin cans ‘and tintware | 


contract for ‘this’ ‘work has | awarded ‘in operation since the ¢ arly 


« The) bid, price was $6. 45, per ton for collection and $1. 00° per 
for ‘disposal.’ Under: the contract temporary methods of disposal were ‘per- 
mitted and these ‘are still in in use. first: class collection ‘service has 


evéloped. Recently, ‘from’ about 100 “houses there’ have resulted. about. 
25 complaints of non~ collection service per day. Practically all complaints: 
- yéeeived before noon are handled by the emergency ey truck the same “day. — 
plaints ‘received during the afternoon are handled the’ following morning. 
Considering the background of garbage collection ‘experience in. Kansas City, 
this evidences good collection service. ‘potnot bai’ 


. bavig vir hke per ‘Present InpicaTep PRACTI CE is Been 


project of course, be ‘studied inthe light of as imuch oper 
ating” information and ‘experietiée possible On ‘this’ ‘brodd basis, the 


ipality in the | acquisition ofa garbage disposal plant: 


choice should first be made between municipal and’ ‘contract oper- 
/_-_. If contract operation is selected, the specifications and contract should 


cover in detail the service to. be rendered and. the ‘standards operation 


required, as described f for Kansas City... If municipal operation is 
procedure is somewhat different as ‘indicated ‘by the following items. 


—The collection problem should first be’ sttidied ‘ar nd developed’ in suffi 


cient detail to insure satisfactory ‘service to householders, reasonable economy, 
ba 


and proper co- -ordination of the collection ‘and the: disposal. 
eae | site or sites for disposal plants should be ‘acquired which uit ‘the oe 


sound general plan for garbage collection and disposal for. the ‘community = 


es whole. This general plan | must be sufficiently sound to survive injunction | 


The’ method of best suited to conditions and. ‘available. 
sites should next be determined. ‘The method ‘selected should be defied as 
as possible to promote a comp parison of bids and yet to encourage 


e.— The Oity i then ‘prepare detailed Plans or the groun 
buildings, chimneys, “and o ther appurtenances including the general arrange- 
of equipment, such ds driers, digesters, storage facilities, 
"These! plans should be detailed to the possible with dui 

regard to maintenance of competition in the equipment. field. 
f—The_ drawings should aceompanied with complete ‘spécifications in 


general accord with the arrangement and topics described on pages 1645 and 
: 1646. These s specifications should rea reasonably and justly ‘protect both th ‘the city 


by’ the’ ‘elimination as far ‘as possible of ‘uncertainties and 


following steps generalize the best procedure at present for a munic- 
5 


lection service, and which ean be clearly as integral p parts of 
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to to’ works now in operation similar to those offered in . the Gecheesl.. Sach 
for the t two or three more favorable proposals. should 
and tested as operating units before selecting the most favorable 
- Such temper the bids jto,.a reasonable basis and will 


such should be checked ber approved by the’ to 


t.—Construction should” be ‘carried, gut junder careful engineering ‘super- 


vision and inspection. Some failures may be charged to poor ‘construction we 


doi j—After ‘the plant is built, careful and fair operating tests ‘should be! ‘made 
before acceptance. . Tt is Tikely that recognition | on the part ‘of bidders ‘tis 


acceptance tests are ‘to e made by competent, fair- minded will ro- 


adequa records should ‘be ‘established. ) 


Thi ‘will be better followed if it it is ‘to, 


- 


stemmed art 


interested | engineers. “Probably the best way to obtain results is through the | 


| 


engineering aspects of the collection and disposal of garb 


pe of a public ‘opinion which understands the administrative and 
toh 
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RBAGH DISPOSAL BY HOG 1 LANBING; “MICH. 


bid GARBAGE COLLECTION AND DISPOSAT,! 


te 


firact involving a weekly. charge to each household taking the service. In 


> 


November, 1916, the citizens voted for a general collection to be ee out 


this change, the can system of collection was adopted, the City furnish-— 

eR the cans. Motor trucks are used exclusively. for collecting the cans which ~ 


a capacity, of about 1 bushel and are tapered, being smallest at. the 
bottom, The 24 to 8-ton truck has been found to be the most satisfactory and 
economical although various sizes, from ordinary Fords. to 8-ton trucks, 


ah 


og ‘J Calls are made | daily at hotels and restaurants and weekly at. residences. f 


ae In | making the “collections, the car an covers are not collected, as without the 
covers, the cans may be nested on. nthe truck, thus consolidating the load. If 


- ‘this nesting is done carefully, no garbage is ‘spilled on the ground or from 


th 
The trucks hosed after each trip. sil g to lovely 


scat t is believed that tank- wagon colleetion would be cheaper 1 than the can 


but considering the advantages of efficient and satisfactory service 
_the householder and also” the condition of the garbage, additional 
The ‘elimination o of the disagreeable task | 


garbage is | collected in tank wagons results in deterioration of the garbage 
before collection, thus Tendering it less suitable for feeding purposes. 
City has been unusually successful in obtaining separation of tin 


cans, glass, crockery, and other foreign materials from ‘the garbage, accom- 


appreciated. The. receptacles, which are so common if 


3 


plished largely through newspaper publicity. The people are asked occasionally 


ou not to jeopardize their own hogs. by putting anything into the garbage that 


“tol A charge of $1 per year is made by the City for each can in use, the money 


rs being kept i in a separate fund for : maintaining the supply of « cans. The wis- . 
— dom of making any | direct charge to to the householder i is doubtful; ‘the object 7 


sought ‘in garbage collection is a clean city and “any fee, | however ex small, 


ends to deter some from taking the service. ‘The cost of collection should 
be provided for in the tax budget and inspectors should be employed to see 


that | “every household avails itself of the se service. The “percentage of 
who pay the can fee indicates that this charge has not had a very 
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of maintenance of cans, be. paid 


of, the, tax levy the same as the other items of collection cost. 


ait The amounts received from can fees for four years are as follows: gare 


Tt i is ‘stated that supplying the ans in use for the fours years 


about ‘equals: the fees. Tn ‘som there has been 


TABLE 3 —Cost ‘oF Cottection, Lansina, 1991- 1924, 


_ | Popula- | Patrons 
rd tion. of popu-| capita | capita 


61 242. | | 31,540 | 51.4 | $0.59 | 
5 1 } 
67 001 48 90 0:66 


These ‘costs. ‘include ‘labor, repairs to eqitipment, ‘gasoline, salary ‘the 
fuperintendent, his office “expen nses, interest at 8% on ‘the value of five trucks 
a $2 000 each, and d depreciation ‘on these trucks at 14 per cent. The population | 


‘the city : since the 1920 Census nas been estimated in proportion to its growth 
Bee n 1910 a nd 1920. No ¢ exact record of the number ‘of ‘patrons is kept 


The figures shown i in Table 3 w ere estimated and are regarded as substanitially ie 


hats 


_ correct. The 1920 Census gives a relation between the population and number af he 
_ of families in Lansing of 4. 15 persons per family. This factor multiplied by 


‘the number ‘of patrons gives “the” estimated population served as _ Shown 
‘Table | 3. This method of estimating population served is per aps not very 
accurate, but no better means is available. ore | 


From the marked increase of patrons in 1993 over 1922, it will bei noted tha 


e cost per patron, or capita ‘of population served, ‘decreases as’ ‘the’ per- 


centage of population served increases. am 


took bas 10 tock ad bing 10%: tht 


08 yd ai babi good ot tot atotinup guigole 


tract of land, owned. by the City. » This property was not large enough to permit — 


keeping of sufficient hogs t to consume all” the, garbage collected and 


nuisances resulted. During | the latter part of 1921, a farm of 120. was 
ra and the development of the. plant b This 


-During 1916 a municipal piggery was established on a relatively ‘small 


4 


. fa 
aed 
«In 
baa a 
hich 
the 
— 
4 Ale, 
and 

are 
Cost 

| 

from | 1.18 4.93 
— 
can 
rvice 
onal — 
task 
ghly 
| — 
bage _ 
tin 
com- 
nally 
that 
oney 
wis- 
i 
bject 
mall, 
ould 
> see 
ilies 
rious 


| DISPOSAL 1 ‘BY ‘HOG ‘PHEDING, LANSING, MICH. 
farm’ is 44 ‘miles from the center of ‘the city, in a ‘high-grade arming locality 

and in another county: The location | of othe piggery in another « county and 
among good farms brought objections at from the neighbors.’ An’ injunc- 

tion was sought’ against the operation. of. the. plant but the Court held that 


injunction'could be issued until a. nuisance » had been created.) ‘Later, Court 


action 1 was a) again invoked and on February. 16, 1925, an injunction was granted 
the Circuit udge of the county. in which. the. pig farm | is ‘situated. This 


was on 1 testimony. that nuisances had. been ¢ caused by foul 

been, damaged) i 

the enjoymekt their homes and ‘that value of their properties had, been 

decreased. ease ‘is; now before the Supreme, Court, of Michigan for final 


aia at acres) near center 
of ‘the farm ‘and 700 or r 800 . from the nearest road. _ The animals have a 4 
free run. on this area. There are three, feeding houses, each 33 by 100 ft., 

with’ conerete floors. , These: houses are idivided lorigitudinally by a fence a 4 


two ‘alleys, 16 by 100. ft. The collection trucks drive into these alleys and led | & 


direct from’the cans to the feeding floors before the hogs: are admitted. After 
th e garbage been fully worked over by the pigs, , the ejected refuse is 


thoroughly treated with lime. Formerly this. refuse. was hauled in dump 


4 


dn 


wagons to various on n the farm and placed: in | one-wagon ‘load 


nuisance was created by this, operation that it was | decided to 
the, material over the, land by. means of manure spreaders as fast as it el 


saa This seemed to be a marked improvement a and less « odors. were created. 


After the injunction was granted it was decided to dnstityte further precau- 


‘tions and the material is now buried in ‘shallow trenches. + The trenches are 


-_ with a road grader, the refuse is deposited ix in ayers about 4 in. 
deep and covered by hand labor. with about 8 in, of es earth.. Tt is ‘expected that 
the] land | thus treated will be ready - for crop use in about. a year. This method 


often noticed ced on the, surrounding Toads, Hedin Fp 


The garbage cans are ‘thoroughly “wash ed in a machine constrneted. espe- 


cially, for that p purpose ina building tbe feeding houses. building 
also contains a, room, with steam pipes, in, the floor for thawing, garbage in 


age — cans so as to avoid damage in removing frozen garbage, and a steam plant 
a for heating and to furnish hot water for can washing and floor scrubbing. 

Sleeping quarters for the hogs, are provided in three buildings, 15 by 

ho i. two buildings, 15 by 100 ft., also about 10 old colony- “houses about. 6 by 

“The “new sleeping buildings aré divided into ‘pens about 15 by 8 ft. 

- There has has b s been some troublé from sweating’ of the hogs with consequent datiger 

of pneumonia, Decided improvement, however, ‘has been obtained by buila- 

ing wooden. box ventilators, 4 by 6 ins in size, that éxtend from about 2 ft. — 

“the floor ‘through ‘the roof. ‘There’ is ventilating | haft for 
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refuse disposal ‘has eliminated all odors except pig. smells which are not 
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es it with the between! the buildings paved 


week to remove droppings. Boor of of vie 83 


are bought at a weight of about 120 Ib. and kept 


vss 


about 250 Ib. ‘They are. kept in quarantine for 21 days during which ‘time 


are inocu lated against hog cholera and pneumonia. The number 
animals averages about 1200 in winter to about 2000 in summer, “pt 


The garbage received at farm is, not weighed and no accurate figure: 
obtainable to. show how. much is received during a year, but for, 1924 the 
“quantity. is estimated at 19 350 tons. | This figure was obtained by, multiplying 


the total number, of cans, collected | by the, average weight of, the contents ec 
he cost of disposal f for the, eight, months, from ] 


wee in Sale of. hogs. 


Increase i in value st hogs on hand. 


Interest at 6% on $15 000 rhe 


> 4 


tus It t is unfortunate that records are! aot available. to show the financial results — 


of ‘operating the piggery over ‘a period longer’ than eight months) It is be- 
these figures are e not: and that' the 


lal 
lie | thous was as begun, have been ‘similar to those shown for. the last eight 
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GARBAGE D DISPOS AL BY HOG. FEEDING IN CALIFORNIA 


+ 


Although | this" paper is entitled “California Garbage Disposal 


_ by Hog Feeding”, the data relate only y to the City of Los An geles. From July, 
1918, to September, 1921, all iitings of the city. was delivered to a ‘reduction — 


plant owned and operated by: a private company. In 1945, this company made 
or a 10- “year contract to dispose | of the garbage, but, in 1921, it cancelled its eon: 
tract as it claimed it was losing $15000 per month, 


Int September, 1921, the City entered into a 10- -year contract to sell its 
garbage for hog. feeding. . The g garbage is collected by the City and shipped — a 
oy on steel gondola cars to the hog ranch of the Fontana Farms, which § is in San . 
Bernardino County, 55 ‘miles s from the loading station in the city. ~The City — 
_Teceives $0.60 per ton for ‘the garbage after loading on the cars. 


Before: leaving the city, the. garbage is classified ‘at to whether it comes 


from the hotels | and restaurants or from residential districts. the business 


district, garbage i is collected every night, i in the apartment house districts 


and thickly populated residential districts collections are made three times per A 


t + <a . In the general residential districts, collections are made twice : a week. 


4 


‘The _ garbage collected from restaurants is used in the fattening of hogs, the 

‘other garbage being ‘used for the smaller which have not ‘reached the 

_Spur-tracks laid between the pens permit the garbage to be 
r- 


unloaded | directly | by cranes on to the ‘pen floors, which are of concrete. To 


4 


ram a keep. all areas where feeding takes place i in a sanitary condition, all the Scuibile 7 


adjoining the railroad tracks and the drainage gutters are a also paved with . 


‘The total area of the Fontana ‘Farms i is about 14 000 acres, of 


THAT 
acres are use ere are abou 


000, hogs on the ranch, divided into, ‘different groups from the weaning: 


various groups depends their development. After feeding, the waste 

_ piled by plows and Fresno scrapers, , and removed by wagons. This clean-up . 
_ aii In 1921, an average | of 216 tons of garbage 1 was collected per day, the daily ie 


age to the fattening stage. . The quantity of garbage fed to the hogs in = 


the hogs will not consume. In addition to the elean- up. from 


about 


— 125 tons per day, of which 50 tons - come from the feed floors, 40 tons from — 


back- pen clean- up (including therewith the hog manure), and: 85 tons 


— : 
— 
a 
— 

id 
sid 
4 
— 

4 
— 
— #8 
> 
— 
ig 
— 
— 
5 


and 
equ indie The horizontal between each valley and ridge 
it. and the’ v vertical distance about 1 Below each valley line is a 
erete box -drain about 1 ft. square in eross-section, in which drainage 
| - from the waste material is carried on a slope of 1 ‘in 20 to an intercepting | 4: 
i _ channel , at the end of the bin. | This intercepting channel | discharges its flow a ; 
into a sump from, ering the water is pumped into a sewer, A movable steel a 
girder bridge, 75 ft. long, across the bin “permits the waste material to. be 
readily « dumped into the compost pit, the bridge moving along rails| laid a 
“the top of the side of the pit. beta ob 
_ When the feed-floor clean- “up is dumped into the pit, it is covered. with 
‘gypsum to prevent evaporation of the ammonia content. Peat was first. used 
or such a cover, but later was abandoned, as it prevented moisture. in the 
"waste material from reaching. the drains. Distillate is sprayed over the waste 
dump to prevent the breeding of flies. After being i in the pit for four ae 
the material is removed by trucks, from an entrance at one end of the bin, and 
placed on. a concrete floor, 120 ft. wide, that extends along the entire length a 


of one side of the concrete bins, the floor being | at the same level as the top of ie 
bins. clean-up from the pasture and back pens is spread on this floor 


placed in the ‘compost pit, the waste material contains about 15% 

moisture, which is reduced to about 42% when it is removed to the drying 

floor. The compost product, together with the other clean- “up after drying, 

. ground into a fine material which is hauled “away to be used as a 1 fertilizer a of 
the orchards and vineyards. of the. Fontana property. 0, An analysis of. this 
-up product gave a water content of 54 per cent. od yest 

id The w writer in interviewing those in charge of the hog ranch finds that they 

prefer to, receive the garbage not more than a day old. Garbage is not’ wanted 

if ‘it is, more than 4 days ‘old. | The hogs are fed twice each day, the > average aS 
meal being about 20 Ib. per, hog. To operate | the. hog ranch 3 trucks and 


horse teams are required, together. with a force of 110. “men, mostly 


~~ 
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WASTR DISPOSAL: BY, BECCARL SYSTEM 


= SPOSAL OF ORGANIC WASTE BY THE BECCARI 
baw SYSTEM ‘AT SCARSDALE, NEW st 


& ‘Asoo. M. ‘AM. Soc. C. ban Jt 


wot ‘Every rapidly growing community, sooner or later, faces the problem of 
eollecting’ and ‘disposing of its household waste, in a sanitary, well- regulated, 


Tn’ 1922, the Village ‘of Ne Yy having a population of 4500, 
provide for the collection and its waste by village 
forces. ‘This decision was ‘made with @ view to correcting unsatisfactory con- : 
% ee ditions resulting from the then existing practice of doing’ such work by private 
ae ‘The village embraces about 7 sq. miles of territory and is aimnset — 
we zoned for residential purposes, which has resulted i in ‘establishing a community 4a 

of uniformly high-class homes. In March, 1923, a bond issue was authorized 
4 to provide funds for acquiring a suitable sitio arid for the ‘construction | ofa 
garbage disposal plant. Meanwhile, all the methods of garbage disposal were ‘ 

studied, particularly the system developed in Italy by Beccari. 
‘The Beccari ‘System first contemplated ‘the reclamation ‘of | organic waste 
m alvage, but to an increase 
its: value and effectiveness ‘as ‘a fertilizer. Later, ‘Dr. Beccari applied 4 
system to the waste produced by municipalities, and met 
Ry | operated in Italy in 4914, 
there are now in use, or Being built, in that country, about 1 800 cells. nee? i 

may be a minor consideration, but in communities like the | 

si Rae fact that a Beceari plant lends rer to architectural treatment is import ant, 

ae as much of the objection to other systems of disposal can be overcome. heed a 

ing in mind the character of development in Scarsdale, and the fact that a : 

disposal ‘plant anywhere within the village confines ‘might create’ a hardship 
: ‘property owners, and faced with the necessity of a pl plant Stoke 
kind, the Beccari ‘System had a peculiar appeal to those for ‘the 


disposal of that community’ 8 waste. Beceari System was therefore chosen 


and | an cell built. by; wagon This, 4 


HE ‘Scarspate P PLant pak dey, 


ae It was aniipadid that the Scarsdale plant would take care of an ultimate 


population of 8000. It might be stated that, from records carefully fone ola ‘ 


production has | been found to ‘exceed all estimates ‘and experiences, averaging 


The plant commenced operation on December 3, 1923, and is now Gi anuary, 


1926), disposing of the waste accumulated from about 6 people. ‘Tt 


4 sists of four units, or eight ce cells, es cell having a capacity of 25 cu. yd. 
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in naddition to providing storage for the humus,, furnish housing for the trucks 


and | equipment. The charging i is done ‘through of ‘the cells. and 


dock’ area. 2 At the four intesibe corners of the dell, ducts are built: with c ope 
at the: of the or fillets which extend around 


escaping gases in mass pass over ‘cath: shelf, succes- 


“sively, b before ‘discharging into the open air, 


te SA 
4 

‘a Spread over the ¢ trays is an argillaceous material which, i in turn, is covere 


with crystals of sulfate of iton. Its function is twofold: | It fixes the products. 
‘the gases” rising from the’ fermenting mass below and absorbs unpleasant 
that might otherwise escape and become a nuisance. The ‘drip from the 
trays ‘trickles back into the mass and undoubtedly “assists i in’ ‘contributing to 
the high percentage of ‘nitrogen and other chemic: 


er chemical elements found in the 
after the cycle i is completed. 


he cells function through the bacterial 


action of the 1 micro- -organisms developed i in the fermenting mass.: 


' 
PERATION OF SCARSDALE ib “ails” 


viodii 

Be The Scarsdale pla ant commenced operation. by. charging Cell. No.3 with 
about. 45, cu, yd. of raw garbage. In all, about. ew yd. in a, period of 5 
i. days, wer ‘placed. in this cell for its initial charge. On the ‘third day after 
beginning operation, the characteristic drip, became evident, and two days 


later this had increased very perceptibly.. Also, on raising the trap- -door = 


the cell, considerable heat | could be felt, and vapor arose from. the mass, show- 
7 ing that the first stage of putrid eaninmopoeettein was in full progress. A 


in the early, stages were observed, to. disappear, and a mould. or r fungus 


in. “There ‘was no apparent. diminution of heat 


4 


vif 


he) residue or. humus, from this first, cell, and that of 
cer ceell, as if was disch narged, was, stored ji ‘in the shed adjacent, with — 


The humus as stored pile did not dry out, as. anticipated, and, further, 
he he fogt,o f the pile, combined, with the re which continued, an ee 


ments jwere, made leaving the mass for periods varying from. 50 
‘to 65 days, but, even longest, no,. particular \di 
noticed in the charact 


ell | might, reduce the, moisture, content 0 humus, and, therefore, 


we 


a 
Papersi} ASTE DISPOSAL BY BBCCARISYSTEM = = — 
Each cell, has @ double; floor, the bottom one draining: to the sump. ‘The 
— 
— 
of 
| a i assist in distributing the air through the mass, the air being admitted, in the ee | a 
00, 4 AA first instance, through two port holes between the upper and the lower fom = 7 
ze H Connected by a duct through the roof of the cell is a turret or tower in which tee Ye 
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wasen: DISPOSAL BY BECCARI SYSTEM 


just outside the plant, ‘but this expedient was unsuccessful, and it became 
apparent that a properly designed drying shed must be constructed. - Later, a 
—— ft. long and 12 ft. wide, was built on a farm in an adjoining town- 


Tt was, constructed on sloping ground | and permitted an 


a humus from a a cell was first ened at one end of the shed and spread to a 
_ depth of about 2. ft.; then, at ‘intervals of 2 days, it was turned over and 
gradually spread. ‘toward the other end of ‘the shed above the grinder. At the 

end of 10 days it. was sufficiently. dry to be. passed. through the and 
_ sacked, after which it was sold as fertilizer. It was thus demonstrated that — 
humus could be made commereially valuable by natural, processes. In 


a using. this ° means, however, there is ; danger, i in built-up communities, of creat- 


‘a ‘There i is another condition n which must be met, namely, the control of a 
during the discharge of the cells. It should be borne in mind that as the 


tter "breaks down, the mass contracts to. about | two- thirda of its 


original volume. It, therefore attains great density and ‘compactness. 


g fact, to which attention should be directed, is. that this -contrac- 


‘tion ‘is not accompanied by. as great a reduction in the moisture content snl 


cid ‘might be expected. _ The effect of all this is the retention in the mass of 
“quantities of ammoniacal and ‘nitrogenous gases, which are naturally liberated 


when the cell is discharged. Binds certain atmospheric conditions this is 


mass is i n no ‘condition to 
iS a grinder, a: as by analysis it was found about 45% moisture. 
The problem, , therefore, is to break up the mass in the cell” and induce the 

i passage, if possible, of larger uantities | of air. With this in mind, latticed 

ie _ wood ¢ cones, about 2 ft. square at the base and 4 ft. high, were’ built, the 

e ‘spacing of the bars’ being arranged to give each cone about 53 8q. ft. of free e 


Erk ‘The object was to increase by 200% the original free area provided by the 
“floor gratings, and, therefore, seven of the cones have been placed in one ‘of 
the cells to determine the effect on the mass. ™ In addition to this experiment 


mn attempt at drying the humus in the cell is now (1926) under way. 2 For thie 


purpose a fan, with a 25- hp. 1 motor, capable of handling 2 000 ‘eu. ft. of ‘air 
‘per min., has been installed’ ‘On the suction side of the fan, heating coils, , 
connected with a 15-h.p. steam boiler, have been placed. to, 


Tt is proposed to. commence operation of this blower at the of 
By the fermentation ey cle, and maintain the temperature of the air passing 
through the mass approximately equal to that which the ‘under 


develop, and to continue su such operation until ‘the n ‘mass is 
y will be w atched closely and all the effects noted. ‘Already 
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must be more in ight of progress 


pee conclusions will not be stated. ‘The results: to date, however, can 


The plant v was imexpensive to construct, on account of ‘ts simplicity, and 


es Except ie: $6 for the purchase of the sulfate of i iron for o charging the tur- 


the plant has cost nothing for maintenance, We 


The analysis of the humus shows the following average content: 


_ Experiments with ‘the hu | in & er beds has 


The arrangement for absorbing odors from the cells: during the fermenta-— 


Some means must be devised to reduce the moisture content of th humus» 
while it is still ‘in the cell in “order to avoid objectionable odors during 


"discharge and to facilitate its preparation for the market. por Pots 


_ Although the moist humus, as taken from the cell, emits a characteristic 


eh 


P 
odor, no trace of odor of any kind can be detected when the humus: has. dried. 


an It has been conclusively demonstrated that the ‘system is peculiarly adapt- — 
able to communities. like Scarsdale, and other high- -class 


Also, with a properly drying: unit, ‘and. an air 
"there is no limit to. its applicability for the disposal of organic wastes. dure, 


conclusion, there is no doubt. that a ‘a new means of disposal of organic 


waste has been "devised ; that ‘it is one of most scientific ‘and. sanitary 


_ methods yet i invented ; and that, with the perfection. of one or two minor details ees 


of operation, it will prove of great, , value to those charged with the responsi 
bility of the ‘Slamsel of community waste in a safe and economical manner. | ae 
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HIGH. TEMPERATURE INCINERATION 


URNETT,* 


dou 


pad This paper i is intended to outline briefly the principles of refuse disposal at 


"Toronto, Ont., Canada, by the method of the high- temperature destructor. 


Prior the re-o ‘organization of the | Civic departments in 1913, most of the 


which was | built about 1890. mich 


were entirely unsatisfactory from a sanitary - viewpoint., The 


fi 
old: incinerator was rebuilt and modified to. Amprove operating conditions, and 


surveys, the Street Cleaning Department, jointly with 
t,. finally, recommende disposal by _high-| 


This 3 recommendation. endorsed | by ‘the: ‘City 


Council, which authorized an expenditure of $1 000 000 ‘for the disposal 


Early in 1917, a plant with ¢ a guaranteed cay pacity of 180. tons in 24) hours, 
was completed and placed in. operation. This plant, which 1 was. built to 


Department’s "specifications, consists ‘of three, high- temperature, “Sterling” 


4- ell furnace units, with combustion. chambers, air heaters or | 


connecting - flues, ete., and all appurtenances, including a 
The performance records of this plant have been very satisfactory during the 
eight years of its operation. Approximately 50 000° tons of mixed is 


disposed of: annually, which is a furnace capacity of ay tons per hour! (the 


The plant is in close proximity’ to at least’ five public dnd is 
: ‘quite near a good class residential district. It-is situated on low- lying ground 


3 banks on ‘three sides; the material = leave the 


respect to the'o opera ation of the to iment 
‘During 192 1923, an additional destructor plant w by the De- 
% partment, to ) replace the old i crematory, a and also t to provide for for the disposal of 


considerable refuse that was being dumped. ‘Specifications “were prepared for 
% es a system similar to that of the former destructor, with the improvements incor- 


r ee porated that were found to be of benefit” in the experience of operation and 


as pl ced ii in in 1925, ‘and finally accepted lon May 1, 1995. It 
consists of four high- -temperature, “ Sterling”, 4 cell furnace units, with com- 


-bustion chambers, air heaters, flues, etc., and all appurtenances, including two 


Supt. of Incineration and ‘Supery. Engr., Dept. of City 
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ment, which also supervised the construction. was: done by local 


"a » but all engineering and supervision of t the plant e | equipment + was 
under, ‘the jurisdiction of "the | Engineering Division, Department | of Street 


divided by. low-set hin cooled castings which render it ‘possible to fire arid clean 
grates. separately. There are ‘no ‘moving: parts inside the ‘furnaces; each 


jpombuation chamber, air and by-pass’ from the 


charging container drops drying hearth atthe back of the grates, a 


ward. being, moved forward, and spread uniformly’ on grates, where 


eration takes, place. - The. gases pass over | the grates into the combustion or 
chamber. ‘At the back of this. chamber ‘a fire-brick arch splits ‘the 


a part of pass into the regenerating, chamber, and the a air. 


the air, heater also, discharge, i into ere main flues). 
Substantial steel buckstays). are set, at,. frequent intervals, securely tied top 
and bottom w with rods, to. resist expansion, stresses. All skewbacks | Bup- 

“po orted by heavy steel angles extending the full length of, the. various arches 


fire-brick. lining of the, furnaces, combustion, chambers, and flues, is not 
i __ less than 9 in. thick, and the, outside walls are: 14 brick, thick, except the, con- a 


wo Lapses 


“necting: and main which, are only 1 brick j in ‘thicknem, An air space | 


“at least: in. between the lining and walls i is maintained 


,, The general arrangement of the flues i is such that any desired battery . of 


units | may be operated with | either chimney, so that the plant may, be 

perated at no less han.’ 15%, capacity at, all times. The dimensions, the 

combustion are such as to permi 


Ls 
approximate flue velocity i is 20 to 25 ft. per 


| aes The quality of the material delivered, to. e plants, as in. every munic 


_—Apallity, varies to some extent. The refuse delivered to the: ‘Wellington ° Plant, js 
more ‘uniform than that hauled to the Don. Plant, which, on certain d ays ‘con- eg 


5 tains a greater proportion of rubbish. | However, the average material for both 
nts is about 55% ‘moistu ure, combustible, and 11¢ residue. 
this: grad e of ‘material, ‘an’ veragé ‘combustion chamber of 1 
Fahr. is maintaitied at the rate of 4 to 5 tons per furnace-hour. ‘The 


Tefuse consists. a of rubbish and: garbage, the approximate ‘propor- 
b 


tions being 60% garb age a and rubbish, “tid "ashes" 


radial brick ‘chimneys, ¢omplete with self-supporting ‘fire-brick lining, which 
4 extends the’ full height. of the chimneys. Each chimney is 175 ft: high, with 
titel internal diameter of 90'in.. The guaranteed capacity of this plant is 400 
sal at 
day, 
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on accosut, of the width of: the drying hearth, iwhieb renders total 
(grate: area effective for burning, although ithe: Don furnaces ave 


ie grate area, 25% of which at east functions « as a drying hearth. At both plants, 


x 
-all material ‘entering as well as the’ residue is weighed. ‘The reduction by 


Electric motor- -dpindn blowers furnish the forced draft. “Those installed 


the ‘Wellington Plant are equipped with ‘dual inlets.. When the furnaces 
mt are burning, the air is drawn: from the charging | floor level, ‘but when the ‘Grates 4 


The: fans at the Don ‘Plant furnish 7 500 cu. ft. per) min. at a static pres- 


sure of 6- in. water | gauge, W whereas those at the Wellington Plant furnish 10 000 - 


eu. ft. per min. static pressure ‘of. -in, water 
quantity, y of air required i is 416 per ‘Thi of refuse. 
U ‘The pre-heated forced draft is considered to’ be a marked improvement in 4 
the development of the high-temperature destructor. 1 It is understood that 
the Don Destructor was the first plant in American practice in which the 


gases ‘at final combustion- chamber temperature were passed through the! 
tubes. The method, however, has. been successful to ‘the extent that, 
ae after seven years of continuous operation, ‘the bottom tube plates of one heater 
only have been replaced. Casts -iron tubes, in, fe ins thick, were installed 
ie the Don heaters. Seamless steel tubes were furnished for the ‘Wellington: 
'-Plant, which have the advantage of t transferring heat more rapidly, and also 
ng materially the dead load on the bottom ‘tube: ‘plates. The dura- 


‘lity of the steel tubes as against those of cast Hon! due to ‘the action ‘of the 


Pre-heated’ forced draft to a final ‘temperature of 300° Fahr 


is a great factor in ‘efficient burning. At temperature, 
e 


7  iboketiea heat value put into the air, ‘which i is ‘equivalent, to 40 0 to 50 Jb. 
a. coal per ton of refuse, is claimed by. some authorities to be a great advan- 
tage. ‘However, from a practical operating. Vigwpoint, the air i is more effi- a 

ciently distributed througho ut th the fu bed on the grates, than it would be 
bay arte 


pels 
coal were supplied to same > heat. 7 Also the _Increase in 


which i 1 is approximately ‘times the volume at initial. aids co m- 
roughout the refuse for the supply y of oxygen, 
-_ thereby requiring Jess excess air ‘than would. be the case without. pre- heating. a 


e capacity when operating under natural, draft has heen, found to be 60% % 


mae The furnaces of both plants. are charged by hand, each charging container 
having a capacity of approximately cu. yd 1, With t the; system of lig light charges 
frequent. intervals, the best burning results, are obtained, namely, incan- 


"descent fuel bed, high rate of burning, and, uniform temperatures. if 
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stoker per unit for each shift; charging! men; 2-stokers; and ext -run man. 
Table 4 shows briefly. the stetistien for 1925. 


TABLE 4.— OPERATING oF Puanrs, 


id duxtal lating of the 


experimental Tonnage Man- hours. Man-hours| Residue, t 
laboratory | in pounds. Be. “| perton. | in tons, 


7 58 286 68 351.480 | 88 806 | 1.88 988 11. 


The total cost of operation including labor, materials, and 


less charges, for the Don Destructor $1. ton ‘and for the 
‘were made for 
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chamber’ temperatures “are recorded “continuously by’ electric “recording 


it ‘fue meds. to hoisiq: 
the low. point eine ferenee, and: 
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COBWRLE SYSTEM OF GARBAGE REDUCTION | 


cae ‘THE COBWELL. SYSTEM OF GARBAGE REDUCTION AND 


PHASES OF ITS OPERATION: AT 


ROCHESTER, NEW YORK 


out 9a oe 
“Cobwell System” of garbage ge, reduction ¥ was conceived by 
ie ‘Raymond Wells in 1913, who spent the next two years in the development 


his system, in collaboration with the 0. 0. 0. and ‘Snow Company, 


in 1915.. This was a small. 2-unit a capacity of 10 tons, per day, 
handling the garbage of. Panama-Pacific International Exposition. 


nisl About the middle of March, 1915, the Pacific Reduction ‘Company opened 
the, first lange Gobwell Plant at Los Angeles, | Calif, This plant, contained | 


a _ Subsequently, four Cobwell reducers were installed | at the plant of the New 


Bedford Extractor, Company, New Bedford, ‘Mass., and their use continued 
until the plant was destroyed by fire in June, 1923. Fe PADIGIS, BEA 


x The largest Cobwell Plant installed to date was placed in operation July, 


1917, by the Metropolitan By-Products Company on Lower Staten ‘Island, 
- i: Borough of Richmond, New York, N. Y. This huge plant was s provided with 


96 Cobwell units: and had a a capacity of about 1300 tons per day. ao Was 
to supplant ‘the: old Barren Island Plant. Howev yer, ‘its operation 3 


a. was discontinued after a period of about fifteen months and has never been 

iit _ During the next four years only two C Cobwell Plants were built, one at 

Syracuse, N. and the other at Rochester, N. ‘The ‘Syracuse, plant was: 


12-unit installation, capable’ of handling 60 tons per day. In May, 1923, 


rh however, preliminary dehydrators were added, t hereby changing the process 
to the modified Cobwell. ‘System and i a tanedaatng its original capacity to 85 to ns 
than would be the case withnnt beating 


The. The Rochester Plant consists s of 36 Cobwell units a and has q maximum rated 
nf capacity of 180 tons per day. It has n now been | in n continuous operation for a | 


iod of more ‘than four years, in strict adherence to the original principles J 


Cobwell System. Excluding the plant of the Pacific Reduction Com-— 
at Angeles, the Rochester Plant has to its credit. the ‘per. iod 


of “unmodified | operation of the several plants thus far constructed and i is now qq 
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COBWELL 


operation of a moilified Plant was ¢ at 
Yu. This plant contains only four Cobwell reducers but, with 


- the dehydrator equipment, it is Capable « of handli g 90 tons per 24-hour day. 


A plant of similar type, with a daily capacity of about 409 has recently 


been. proposed for Cleveland Ohio. 


This summary and Table: outline briefly the the development 
and installation of the “Cobwell and Modified Cobwell Systems” over the short , 
er systems: of garbage reduction 


‘stil ir in use ‘after a pariga of forty. years, it represents | a ‘distinct advance 
“the sanitary standpoint. Engineers, may differ as. to ‘its economic operation 


or advantages, in comparison with other sanitary. methods of garbage dis- 
- posal, but this fact remains: ~ The plants which are: both i in and out i of opera- i 
tion stand as milestones along the path ‘of progress in the field of municipal ei 


‘sanitation and the “Cobwell” or a similar type of system ‘will supplant the 
processes" those cities: which. have always looked with favor on reduc- 


The most important. part of the Cobw ell System ‘is 80- called 


* 


“reducer”. machine i is very, int design, consisting of a flat eylin- 
ft. high. AD steam = 


| under the bottim’and around the lower two-thirds of the cireum- 


top and bottom bearings at ‘the center of dell, ate Fotated close to th 
inner bottom sheet of the reducer. These arms slide under the mass ¢ of gar 
bage, imparting to it an undulatory motion. a $3 
ng The mechanism for + driving. the. plow- arm. . shaft at 10 ‘rev. per min. i i 

on the flat top of the “reducer. A charging door; a a ‘peep- -glass for 
observing the action within the reducer; on d an n outlet for water and solvent 
_ Vapors are spaced about on this same top. The discharge door i is set into the 
reducer shell at the low point of its circumference, and several perforate 
drain-boxes project upward i into the bottom of the reducer: These boxes serve 
not only as outlets for removing the grease extracted from the garbage, but a 
as inlets for the volatile solvent and live’ steam ‘introduced at 
Periods i in the reduction cycle. | 
z steam trap and the ‘necessary steam, ‘solvent, and. drain-y -valves, drain sight 


|: glass, and | piping, | ‘and is supported on ‘a heavy structural i iron frame. hicyt 


other respects, the layout of 4 Cobwell plant does not differ greatly 


that of the older systems. The usual types:of conveying é6quipment for hand- 
4 ling the green garbage and the rough : and finished tankage are provided. © - ‘There 


are electric prime movers. and power- -transmission equipment; “surface. con- 


densers and condensate, solvent, and: g grease. pumps; ‘and steam stills, and the 


| Wee: ‘separator and storage | tanks for water, solvent, and | grease. There is 


mill | room, equipped with ‘crushing. and screening g machinery, for converting 
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COBWELL SYSTEM OF GARBAGE REDUCTION 

Cobwell ig carried on to its 
ingle continuous operation in the’ closed reducer from which odors 
escape. _ Furthermore, after a reducer has ‘been’ charged, the several operations — 
utilized in the’ older processes and involving the use of hand labor and the y 
movement of the: garbage to and ftom differ kinds of 


“required. ‘The reduction cycle consists of five | steps as follows: alilt 


Loading or ‘charging of the! garbage into the reducer. 


(2) Dehydration cooking, for the removal free and’ combined 


Washing « or extracting of the g grease oils, bien 


(4) Drying or steaming of the’ tankage. 
(6) of the rough tankage frdm’ the reducer. 


‘condition of the garbage. The so- -called cooking period 
»' ff requites from 14 to 17 hours and the washing period, with three washes, from 


oi} 4 to 4 ho ours. Steaming of the tankage ordinarily oc occupies 1 hour. The loading — 
and dumping periods are comparatively short, of 10 to 20 min. ‘duration only. 


Perhaps: the most interesting feature of the whole process is hat of the 


temperature produced during the reduction “of the garbage mass, Entirely 


submerged in a bath of petroleum naptha, which | not as al heat 
transfer medium, but also ‘a preventive of bacterial growth h and hydrolysis, the 

garbage gives up its moisture content and disintegrates | at a temperature of 


208° Fahr. This low ‘temperature is ‘not exceeded at any time In the 


reduction « cycle and’ therein Ties the reason for the non- 


‘oo From the best available information, it appears that the collection and dis- 


of the garbage of the city, as.a  mannigipal function, was undertaken 


During, the, next thirty-seven, years, work was done mostly — 


posi contract with ‘private collectors and contractors. | In the first twenty- Six a 


‘years of ‘this period, the collected material, was hauled the city limit 


dispo sed 0 by dumping or, burying. When,. in 1904, due to numerous 
4 «Pe aints, At | became evident t! that some other and more sanitary method of 
1 


isposal must by t the City, Edwin Fisher, M. Am. Soc. GE, 
then Ci ity w special survey and study of 


posal th: 
6, and, “as. a “result of” the. 
“contract for: the collection and disposal of ‘garbage, ‘effective from anuary 4 


1907, to. the, 2 Genesee, Reduction Company. This: Company "proceeded to 4 
acquire site on the, west bank of the Genesee River between the Upper: 
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COBWELL SYS M OF 


weal alls...’ The chosen was State 
3 important business street, and within 3 mile of the. geographical and business — 
center of the, city. . The narrow portion of the river bank at this ‘oint,.on 
which, the plant) was built, lies \about 150 below the level of the 
4 


was erected in 1920- 21, the standpoint ‘of the eallegtion and + 


garbage, it is an excellent location but, at ‘the same time, ‘a critical, 
jee with respect to possible nuisance caused by obnoxious odors which are. inherent 
with the older systems of garbage reduction... . 10 unites’ 
; ae _ The Genesee Reduction Company began. the operation of | its plant early in 


une, 1907, using a modified Arnold, or 80- called | “Beaston”, , Process, At the q 
of the 10- -year “period, City purchased the collection equipment 


a and the disposal plant from the contractor and has proceeded to. carry, on its 
i. own: garbage collection and disposal systems since that time v under the dire, 


“of t le Department of Public Works. e modified Arnold Plant was 


e operated continuously up to the date of the opening of ‘the. Cobwell Plant on 
October 15, 1921. "Thereafter its. use. was dise ontinued e xcept, to utilize|the 


ee digesters for | eee storage purposes : pity a few of. the buildings for a repair 


‘and stock and dry ‘storage rooms supplemental to. the new. plant, 
The speaker, can only surmige the conditions and reasons, which brought 


about the adoption 0 ‘the new system of disposal. Although formal complaints 


4 againgt ‘the operation of the old plant ‘might have been few, there is evidence 


that ve yerbal objections were many. and that considerable. money and. effort. were 
gk a expended in an attempt to overcome the obnoxious odors, and conditions attend- 


ant on its operation. ‘Furthermore, the original equipment had reached. the 
point where 1 repairs were becoming more and more frequent; and costly,/and- 


end of its useful life was | sight.. 


“be 1 commenced. the “operation, of a 
Rubbish Salvage and Disposal Plant adjacent ‘to the Reduction Plant. It 


1912- 13, ‘the ‘City had constructed and 

originally contained, a single DeCarie incinerator, but, the capacity having been | 

- exceeded, the City proceeded i in 1916-17 to install two new units, each with 4 
capacity for burning: 50 tons of rubbish’ per 24 hours: Th ‘addition to ‘the sal- 
age of saleable materials, the plant’ generated ‘a! considerable ‘quantity of 

steam which was purchased by the Rochester Railway and 


Company’ and ‘delivered into its commercial heating mains. ‘On the beginnin 
et operation of the Cobwell Plant, t the City'diverted the supply ‘of steam there, | 


— it auxiliary to the supply of high temperature steam Sirnished to a 


by the Power Company.’ ‘This procedure has served to reduce the 


actual cost of the 'totak quantity’ of steam required for ‘operation of the ‘hew q 
garbage plant in’ that’ ‘each pound prod weed | at the Rubbish Disposal Plant 


> absence 
ure to operate them. 


has been heretofore mentioned, the new ‘plant was opened “October, 


len, ‘ntithe beginning of 1924, ‘Harold’ W. Baker, Assoc. M. “Anil. 
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‘Ey ‘Commissioner, of ‘Public Works, end: the was appointed: 
Sanitary Engi rin . charge of the. operation of all refuse disposal plants, the 
_ Cobw yell Reduction Plant was found to be badly in 1 need of repairs, Its con- f 
dition, after only 27 months of operation, was such as) to cause excessive con- 


sumption of steam, solvent, and. condenser-cooling water and’ to endanger the 
_ safety of not only the plant and its personnel, but of the adjoining properties ; 
as well. Furthermore, records of operation and data, particularly with refer-_ 
nce to the quantity of garbage handled and the quantity and quality of by- 
roducts. produced, were ‘very meager and unsatisfactory. means: ‘had been 
_ provided at either the old or the new. plant. for weighing the quantity o rom - 


bage delivered 1 daily for treatment, and asi suitable platform se scale installation 
of the first additions the new régime. Replacement parts we were 
_ procured and the repair work work prosecuted as rapidly as possible. A suitable 
system of record keeping was inaugurated and the operation of vital plant - 
equipment checked by means of the installation « of steam flow meters and 


pressure, vacuum, and _temperature instruments: _of the various ‘indicating, > 
ty 
recording, a and integrating tj types. Almost immediately, | new ‘spirit of of co- 


operation and endeayor began and within period of six x, months, the 


time, reduce the operating 
; paper to discuss in detail the experiments and, developments carried out. dar 


is ing the past ‘two years, a study which has furnished much of interest from the vite 
chemical, ‘mechanical, and | economic standpoint, The speaker ventures, how- 


“municipal officials, a summary of of: ‘operation shies pe 


> 


Capital cost per ton of garbage 84 700 BB per ton. 


* Interest charges are variable from 4to 5 percent. Depreciation charges are eatimated 
+The: quantity of garbage treated durin the first three months of beans 1924 4 period is estimates 4 
bebaogxs ‘eed 000208 jnoda ovitooqant oii, tol 
sets, forth. charges. on the land, buildings, ond equip- 
which | 1 charges have b een, reduced 


7, the | several major 
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GARBAGE REDU CTION 


items which the « operating costs of the plant are indicated over the 
same Ps period of time and for the respective yearly tonnage. Table 8 presents 


the quantity of saleable materials produced, together with the “revenues 
oe obtained therefrom in 1924 and 1925, and an estimate of the probable r reve- 
ta mies" for 1926. In Table 9, the total cost for the. collection and disposal of 


= in 1924 and 1925 is summarized. _ These tables a are concise, and ‘the 7 


890 

Equipment and repairs 14.0 640 | 


Operating cost per ton of garbage hare $8.8 80 


wand @ Includes cost of all new equipment extraordinary repairs. 


=. — - In th o matter « of capital | charges, that for disposal is about the same in 
eat ‘both 1924 and 1925, due to the slight increase in the tonnage treated in eit | 
ae year. No capital charges for collection are indicated, because the actual - 
depreciation or on the present equipment has been almost wholly absorbed . Such 
Saad as were justified have been included as an arbitrary part of 


the collection operating costs, during 1924 and 1925. In the operating costs 


disposal, the largest items are those for labor, steam, solvent, equipment) 


solvent, in 1925, » was $18. 000 to $20 000 less than that for 1924. The reduc- 


tion in each ¢ ease was due, largely, to the ‘repairs made and the methods of 
operation introduced | during 1924. , At the same time, there was a 13 a substantial — 


increase of steam produced during 1925, the Rubbish Dis- 


new: installed during ‘the two years, a part, of which might 


; eal more properly be termed a capital charge, is included in the operating costs 
for the respective years. . Altogether, about $65 000 has been expended for 


“repairs and new and ‘improved ‘equipment during ‘the two- year period. The 


jJow operating cost for collection of garbage is due, principally, to ‘the éentral 


location of the disposal plant with respect collection routes and the 


and re repairs, and supplies. — It will be noted that the cost for both steam and — 
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EM F GARBAGE REDUCTION 
labor and which can be utilized under such circumstances. The 


length of haul exceed 3 miles, and horse- -drawn mene is 


q Quantity of grease | produced, total pounds.. ' We ee 2 042 900 vy 


_ Average ret price per 100 ib 
_ Revenue per ton of garhage treated iB 
Quantity of tankage produced, total tons....... St 
SR treated, in pounds per a 

ankage revenue: i 


SESE Se 


t Based on 97% oils. pier 


Based on ammonia, 3.45%, 
and potash, 1. 10%, 60 


‘ 


Summary ¢ oF Cos oF CoLLECTION  Disrosat T 


ER, New York. 


Capital charge .. and witie $0. $0.00 


= ‘ 


The revenues obtaine rt 


‘was a e ind 
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7 
cations that the same will continue through 1926 cand perhaps fo 


some time to come. & 
figures" given in the summary for 1995 are represdntative 
those costs" which | may reasonably be expected at Rochester with the proper 


operation | of: the present collection and disposal systems.  Deducting” Ale 
revenues from the total cost for collection ‘and’ disposal of garbage, the net q 
cost per ton amounted to $7.40. . If the cost of collection a and the capital 


_ charges against the disposal plant ar are e omitted, , the operating cost for disposal 


Th conclusion, the speaker can only say that of the Cobwe 


mir 


q bage disposa particularly from. the ‘sanitary standpoint. The desired results” 


been accomplished at cost which is neither excessive not 
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NEW YORK STATE BARGE CANAL 


AND ITS OPERATION* 


During 1925 the N ew York State Barge Canal and its operation has been 


“discussed, at considerable length. throughout ‘the ‘State of 2 New York. 


: ~ has. been. ion) in part at least to the functioning of a special legislative com 
mission. created for the purpose of ascertaining why the canal has not been 

4 late traffic. » ‘The effectiveness ‘and economic feasibility of this. type of water- 
. way is now being « questioned, although prior to its construction in 1903 it was 


ee In order to visualize properly present-di -day "conditions. it may be helpfu to 


retrace briefly the history, of the canals in New York State. ‘The first water- 
way improvements were made by a private company in 1792. By 
1798 the natural streams of the State had been improved to facilitate traffic 

toa considerable extent, but it was not until 1817 that the State actually under- “ 
the construction of the Erie Canal which was opened in 1825. 


“channel was 4 ft. deep: and 28 ft. wide and floated boats carrying 30 tons. 


After the building of this canal the City of New York grew at an extraordinary 


pace and soon displaced Philadelphia as the Nation’s chief seaport. So on 


was the success of the Erie Canal that a veritable frenzy of canal building | 
- spread over ‘the whole country, manifesting itself i in New York state by the 
| balling of several lateral canals, six within the first decade after the | Erie ie 


was completed, and four inore within the next four years. To 
_ stantly growing demands of traffic, the Erie and its main branches were = 


enlarged from time ‘to time. | In 1862 the Erie Canal had a ‘depth of 7 ft. 


and was capable of floating boats | carrying 240 tons, a large increase compared — 


the first boats of 80- ton capacity on the original canals. ‘By 1888, the 


q year in which it was created’ a free canal by the abolition of tolls, the Erie : 
T 


Canal had earned a net surplus of nearly $43 000 000 in excess of its original 


plus the expenses ¢ of enlargements, maintenance, and 


fy 


handling : a greater tonnage and of determining what could be done to stimu- a 
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Erie Canal, ‘the people of New ‘York State decided ‘again to the 


canals b; by the building of what has been generally known as the “Barge Canal.” 2 


: - This ¢ consists of the Erie Canal and the three principal branches of the cana 
_system—the Champlain, the Oswego, and the Cayuga and Seneca Canals. The 
Raut, _ Erie i is | about 340 miles long and reaches across the State from Troy, on the 


Hudson River, to ‘Tonawanda a1 and | Buffalo, on a the iagara River. The Cham- q 
plain: Canal runs north near the easterly boundary. of the ‘State from Troy to 


Whitehall , the southern end of ‘Lake Champlain, ; a distance of 63 miles; the 
Oswego extends from a point on the Erie Canal near Syracuse to Oswego on 7 
Lake Ontario, a distance of 24 miles ; and the Cayuga and ‘Seneca Canal 
eaves the Erie west of Syracuse and 1 runis southward, connecting with Cayuga 
and Seneca Lakes, a a distance of 27 miles. Tneluding the 2 Hudson River and 
: ae the lakes connected with the canals at various points and : actually forming a 


part. of the system, the total length of the New York State Barge. Canal § System 7 


1 


ak 


it about 800 miles, of which about 710% i is either in the beds of natural streams 
or in lakes, 


tide- water level at Troy, the Erie Canal rises through | ‘a series of 


locks in in the Mohawk ‘Valley to Elevation 420 at the summit level at Roe 
a descends to Elevation 363 at the junction with the 1¢ Oswego ( Canal and 


“ae rises to Elevation 566 at the Niagara River, a total ascent of 623 ft. and 


of 57 ft. ~The Champlain Canal ascends from tide- water at Troy 


4 Elevation 140 at ‘the summit level at Fort Edward and then descends, to 


levation 97 at the entrance to Lake Champlain, a total ascent of 140 ft. and 7 q 


> descent of 43 ‘ft. The Oswego Canal descends 119 ft. from n its junction. 


Ontario. The Cayuga and Seneca Canal has a total ascent of 71 ft. } 
The channel of the waterway has a uniform bottom width of 15 ft. in earth 

sections of th the land line, 94 ft. in rock, and 200 ft. or intl the beds of ‘rivers Be 
and lakes, and has been excavated to a depth of 12 ft. | 
¥, ‘The locks are of the miter- “gate type and have a usable width of 444 ft. = 


ot 
There are thirty- four Jocks on the Erie, ‘eleven on the ( ‘Champlain, ‘seyen on _ 


the Oswego, and four on the Cayuga and Seneca Canals. bi hon eng ane 


a length of 800 ft. with a Minimum | depth of 12 ft. over the miter- sills. 7 


through ‘the of reservoirs which feed into the 
These reservoirs have. a total capacity of more than 6.000 000 000 cu + 
and are located at Delta on ‘the head-waters of the. Mohawk River 
Hinckley o1 on West Canada Creek, one of the branches of the Mohawk. led ‘The 


Champ! ain Comal’ is dependent on. the waters of the Hudson River for. its 
; “supply, and the Oswego and Cayuga ‘and ‘Seneca Canals on the rivers that were» 
a eS, canalized to form these canals and are fed by the lakes in the central part of. : 
Be State. Dams of both the fixed and movable type have been built — 
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/ The « canal i is crossed bye about 306 railroad anc bagaieay bridges, the greater 
number of which are of the fixed type having a minimum clearance of 153 ft. 

Terminals have been constructed at every city and nearly every village 
= line of the canal. The facilities at the several sites vary, but, in 

general. consist of docks, wharves, harbors, freight- sheds, mechanical devices, 
and, in some cases, railroad connections for the interchange of freight between - 

railroad and water carriers. At ‘Gowanus Bay, Brooklyn, and at Oswego, 
‘Lake Ontario, modern grain elevators have been constructed with cap i 
7 4 2.000 000 and 1000000 bushels, respectively, = 
a To December 1, 1925, the State of New York has spent in the pe. cal 
a tion of the Barge Canal System and its terminals the sum of $174 258 558, 


which does not include interest on bonded indebtedness or maintenance | cost, 


which now averages about $70 000000 per year oe" ‘So much for the mee iv 


athe importance of the territory adjoining the Barge Canal is generally 
b appreciated. - More than 70% of the people of New York State live within 20 
= miles of the waterway, which means that 7% of the population of the United — ey 
States i is within a 30-min. walk of the New York State Waterway System. It 
7 is easy to understand what it means not only to the State of New York but et 
to to the country at large that the products of these 8000000 people and the ie 
a ‘supplies they need shall have available a cheap means of transportation, 
- _ The Canal System as it exists: at present has an annual carrying capacity 
. in excess of 20000 000 tons. During the navigation season of 1925, it carried — 


2 333 000 tons, which was 15% in excess ss of the tonnage carried i in the ll id 


e previous year randa gain of more than 100% over 1918, the first year the Barge 


was placed in operation throughout its entire 


Canal, ‘System carrying only 10% of the tonnage it is : capable poe 


every one seems to feel qualified to answer this question but rarely do 


tw 0 people a arrive at the same conclusion. _ In the attempt to diagnose this case be 
= one can proceed without fear of contradiction on the accepted basis that water 


transportation is inherently cheaper than any other form and that the terri- 
4 tory served by this waterway system has a potential tonnage suitable for ship- 


ment by canal far in excess of the canal’: 8 ‘Present capacity. 4 


ae Irrespective of the good physical condition of the canal or of its proved 
carriers must be present to transport the tonnage if the full 
2 benefits of ‘water-borne transportation are to | be realized. Lined There is a lack of ft 
q boats on the New York State Canal ‘System; of ‘this there can be no ) question. . 


a The situation is not unlike that of a a railway | system which, after having ell Ue 


and freight houses, only awaited the axvival: of the rolling stock to make 
: it.a going concern. Back in the Seventies when the 7-ft. canals were e handling 
000 000 tons of. there were on the canals | between 5.000 and 
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Cl if there are 800 boats capable of service andi in condition to meet the : 


= The agitation for a Jarger } canal started in the Ni ineties, but it was not ; 
ae until 1903 that the dimensions of this larger canal were decided. During these 


years the boat owner was aware that ‘sooner or later a canal _ would be con- Z 


> 
structed of a size on which the 240-ton boat then in operation would not be . 


the most efficient unit, and naturally he spent nothing on new equipment and 


ae _ the minimum on upkeep and repairs. The ¢ canal ° was fifteen years in the build- ] 
rE he ing and during that period the number of boats maintained in the canal 
a} se service became less and less each year. The boat owners and operators were 
still undecided as to the proper type of boat that could be used most efficiently 
rey 

= the new - waterway—and even to-day there is a wide difference of « opinion— 
which indecision resulted in a still further loss. of boats in the service and 
te abandonment of those which had outlived their ‘period of usefulness or 


required any extensive _pepairs.. No new boats were constructed to take 


Place . The World ‘War ‘alae bin’ with a great increase in the prices of labor 
and materials. Priorities could not be obtained for materials for building 


i (canal boats. The Government took over the operation of the canals and ; = a 
time n no assurance could be obtained that privately ‘constructed boats intend 
“for service on the New York Barge Canal would not be commandeered by a 


“wae? 


‘Government and placed on some other waterway. Conditions were re such 
eit diately following the close of the war that boat- -building operations were not 


stimulated. ‘Then came a period of great agitation for a still larger 
a ship canal—following the St. Lawrence route or the Oswego- -Mohawk- Hudson > 


route through New York State. Those operating on the ‘present canal oF 
those contemplating such ‘an operation found themselves ves 4 in the same 
-position as their predecessors prior to 1903. ‘Should a larger and different type 


» 


of canal be constructed the boats best adapted for use on the present canal : 


i probably would not be the most - efficient for use on the new waterway and, | 
therefore » Operators” rather felt “that they should | curtail building operations 


and await developments. Finally, the creation ofa a ‘State Commission to ‘make 
a survey and study of the Canal System with a view of recommending what | 


4 an ould be done to stimulate traffic, gave #ine'to ‘the thoug ht in some quarters 
New York State might abandon its canals. ' The net result of all this. 
_ been that capital seems reluctant to finance boat- -building operations. Tn the 


| writer’ 8 judgment this lack of carr carriers is the main reason why the Barge Canal 
is not teanaperting the tonnage for which it was designed and to-day is os al : 


: - outstanding example of the use pee can be made of the Barge Canal 


as % on the Canal ‘System, nine steel tank barges the largest of which are 240 by 40 


and, ona 9- ft. loaded draft, c carry 14000 barrels ¢ of gasoline. Tanks: have 
“ been constructed at many of the cities and villages along the line of the canal, ¥ 
the ‘oil or gasoline is pumped directly from ‘the barges to these tanks and 


distributed by motor ‘track the adjacent This Company is 
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2: station facilities are extended furnishes the answer as to whether the use of 4 a 4 
_ the Barge Canal is looked on with favor by this Company. 


a9 ‘Other types of craft ‘operating on the Barge Canal include the two steel 


motor + ahiips of the Minnesota Atlantic Transit Company. These have a length 
258 ft., a width of 42 ft, and operate on a 10-ft. loaded draft. They 


classified for Great Lakes and ¢ ‘coastwise service and during 1925 have been 


operating between New York and Detroit, Mich. Loaded to 10 ‘ft, they have 
carrying capacity of fi 200° tons and make the trip between New York and 


Oswego, on Lake Ontario, a distance of 838 miles, in 72 
Interwaterways Line operates five steel motor ships, 256 ft. long and 


t. beam, which, on a 9-ft. loaded draft, carry about 1 500 tons. These ships 


o not operate on the Great Lakes, nor in coastwise service. 6. The running time 


these boats between New York and Buffalo, | distance of 507 miles, is 
between 5 and 64 days. round trip from New 


4 os minutes. ‘The cost of these boats is about $17 5 000 per unit. stnut Hi 
The Trans-Marine Line operates its boats in fleets, the equipment ioustatinig 
barges, five wooden barges, and five ‘Diesel engine tugs used 


for towing the barges. | The barges have a length of 100 ft. - and a beam of 

204 ft. Five barges" and one tug comprise a ‘fleet. which, on a 94-ft. Toaded 
draft, has” carrying capacity about “2000 ‘tons. The cost of such a fleet 


The Munson Line has ecently absorbed the New, York. Canal and. Great 


= Fakes operating. seventy steel barges Government 


other. ts lock. on a loaded draft 10 4 
have a carrying capacity 1950tomns, tat 


22. ft; beam, anda. fleet of the steamer ‘atilisto 
full: capacity of the lock, on a draft of 10 ft. 4 in, has a carrying capacity. 


. acity of the lock, on a draft of 10 


600 tons. The cost of such a fleet i is about , $100. 000. tn Vist 4 


ve - The statements made relative to the different types of haats are for the pure 


| pose of identifying the principal types of craft now operating on the 
rt 


®t _ System and do not cover all the operating companies or the individual or inde- 

nal pendent operators who are using the canal. 


show Much misinformation has been spread broadcast relative to. ‘the: physical 
condition of the Barge Canal, particularly ¢ as to the channel depth. » The 


project depth was 12 ft. and Engineers 


ers.  Papers.|] OPERATION OF NEW YORK STATE BARGE CANAL 1683 ff 
the stantly extending the scope of its operations; in 1925, tank barges were oper- 
of . ated as far west as Buffalo, south to Ithaca on Cayuga Lake, north to ae 4 P 
i | burg on the St. Lawrence River and to Rouses Point at the northern énd of ae 
not : ‘Lake Champlain. The Standard Oil Company has built its barges to fit the os a 
ese § canal and the fact that each year additional barges are put in service and land- 7 . 
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ility of maintaining a 12- -ft. channel for 


at 12 the prevails that if boats in a 
12 ft. channel be loaded ‘to a draft of 12 ft, there must 


3 given before the Barge | Canal Survey Commission, that i in 1925 


aa _— drawing 103 ft. of water have navigated the canal from Buffalo to ‘Troy without — 7 


i 


on difficulty. Even i in the face of such proof as to the absence of obstacles in the | 
Be > ie channel one hears « on ¢ all sides that if the canal were dredged to its statutory _ 
iN depth boats in greater number would navigate it. During the latter part of 


 * navigation season of 1925 the publie press s carried statem ents to the Wiest: 4 


Troy at which a drawing 10 ft. could not safely navigate, 
was the tod loaded draft for when the decision was made 


the head of to ‘excavate 2 ft. 
met the established grade line, thus affording a channel depth of 14 ft. There is” a 
i nothing m more ‘detrimental: to the progress of the canal than erroneous state- ate: 
‘ments constantly being made as to the depth of the channel, 


of rail connections and pr pro- rating -agreements with | 
rail lines at the canal terminals ; are of the highest importance. The necessity Y 
this for successful operation of the canal is obvious. the railroads are 
not: yet willing to look on canals as a medium of transportation, having a place 
and performing a useful function in present-day transportation system, and — 
are not disposed to consider the canals” as supplementing the other means of © 7 
= transportation. They” are thus depriving’ the people of the benefits that would — 
fae accrue from a co- -ordination of rail, water, and truck movements. . An unde- 
a sirable condition i is created by the New ‘York Central Railroad Company which - 2 
a em secured a Court order, - preventing ‘the enforcement of the order of the Inter- a 

_ state Commerce Commission for a | connection and interchange between canal 
us and rail at the Erie Basin ‘Terminal, in Buffalo. This matter deserves prompt — 


‘The consensus of opinion seems to be that the Barge Canal is adapted for 

packet service, that sufficient tonnage would be offered, and that such service 

properly conducted would be profitable! Packet lines, however, have not been 

ae organized and financial interests ‘apparently : are not anxious to finance’ such 

‘That the State itself should try the experiment. of a packet Tine 
been advocated. packet service would offer a “means 


hy 


OF NRW. YORK STATE BARGH CANAL [Papers. 
can readily appreciate the impossi | 
ny? aes full project width at all times on a i 
— only: 12 ft., and which for the greater part of its length is located in the beds _ 
of natural watercourses. The original designers had in mind a canal to float 
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to the building of the « canal system, might participate d directly i in the ‘savings ota 
£ from water transportation. ‘The State might not be g going too far afield i in 


trying the | experiment, a nd by. establishing a dependable packet service over 
certain section of the canal and limiting the service to a definite ‘period of 3 


: 
me, might demonstrate whether ‘the canal is. adapted for such’ service. oe i 


Placing the canals under a a permanent commission has been strongly advo- 


‘management under direction of. ‘qualified engineers must be formulated 
if the: canal is to succeed. _ The directing head should not change with every es 
new administration. "The State must “sell” the canal to the shipping public 


by ‘Personal solicitation 


in relation’: to waterways than: at The writer is 
opposed to a penurious policy in the expenditure of money, if any additional 


expenditure for the New "iden tha State Canal System is necessary, but he is just = 


spent. who believe that waterways is of a distinct 
to the ‘country should insist that waterways: be not further burdened with 


4 questionable ‘expenditures. The most careful investigation should prove beyond 


t E- shadow of doubt that the promised benefits are commensurate with the amoun 
os Regrettable . as it may be, | the Barge Canal i is s accepted fas a. failure b 


people and as in which the people of New York State 


+ invested millions of dollars from which they are not ‘receiving any ample o 
q proper return. Not a sufficient number of people participated directly in the 


savings in frei ght from the handling of 2833 000 tons last year, and although — 
it. ‘is. estimated that the existence of the canal - system resulted in a depres- 


.: - sion of rail rates in New York State in 1925 which saved railroad shippers 


$50 000 000, this indirect saving is ‘not understood and the wonderful | asset 
_ which the people of the State have in the canal system is not appreciated. eed 
a _ Although 1 the writer realizes that on every occasion the people of New York 


ee have generously voted money for canal improvements, it is nevertheless ¥ 


i The “unsupportable presumption that canals i in New York State are a 


I = of the past is becoming too pronounced. - Before it is determined to ask ‘ 
the people to contribute toward the building of a different type of canal, how- es ata 


ever, every effort should be exhausted to make the present canal serve 
intended purpose. ‘The Barge Canal is not admitted by the people of the 


| Middle West as an outlet to the sea, and unless it can be shown in the not 
| too distant future that a canal of t this | barge type can be m made an adequate 


outlet to the Atlantic there will be constructed, over some Toute, a ship canal 


from the Great L kes to ) tide- water end the people of New York | State will 
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OPERATION OF NEW YORK STATE BARGE oA 


of whatever i is spent on meek construc 7 


In connection mith: studies now being made to a proposed ship 
canal following either the St. Lawrence River or the New York State route, 


writer feels that. consideration ‘should be given to the possible | benefits 


i the width of channel to a minimum of 110 ft. This ‘would allow ol 
_ which make full use of all available space in the locks to load to a depth o of 
11 ft. 9 in. and not be subject to interference or delays in navigating the 4 


canal. Self-propelled barges of more than 2000 tons” capacity could then 


a ‘efficiently operate on the canal and their carrying capacity would be increased P 


20 to 30% with ‘practically no no increase in | operating expense, Such 


e canal,” 
which must be offered or sooner or later the canal will be abandoned, for a 


canal to be § ‘successful cannot justify itself without boats. og a of 
e people of New York State, i in view of the millions of dollars willingly a 


The peo 


“voted ‘waterways, should have definite knowledge and absolute proof 
ome other type” of canal will completely answer the demand before they are 


again asked to give the vast sum that will be New York’s share of the enormous 
; ct of a ship canal. Who can say that the deepening and widening of ‘the 


‘present: canal may not go a long way in: affording outlet. to are sea which 


people of the Middle West are now demanding. todd ru to) wobsde 
en at Iga!) out od ti an 
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DEPTH TO ‘CURVATURE OF CHANNEL 


Jr. st M. ‘Au. (by letter). ‘study ha 


as 


been made ‘of the relation of depth | to curvature of channels to ascertain 


whether the author’s formulas and conclusions are applicable ‘to the Mississippi 


River from Cairo, Ill, to Fort Jackson, La. The physical characteristics differ bs 
this stretch, ‘but in general terms. the river may be divided 
two reaches; Cairo’ to’ ‘Red River, La., 712 miles in length, and Red 
River to Fort Jac kson, 269° miles in length. Above Red River the stream is a 


- non-tidal, but below this ‘point the slope and current are affected by the tide 


It is common ‘mowledg e with those’ fatniliar with thie stretch of river that 
a greater depth is found in the bend ‘of the channels than in the straight 


= 
and that the water on the concave side of the channel is 


ai comes, on convex side, causing excessive erosion n of he 


eal bank. ,. Observations confirm the accuracy of the author’s formulas 
where differences of head of about 1 ft. have been noted on opposite banks 
of bends with mean mid-section longitudinal slopes. of about 0.4 ft. per mile. — 


The results seem to indicate. that the increased depth in bends is: caused by 


helicoidal. movement of the water by the of the 
current on, the concave side of the channel. 


The modification of the Mitchell formulas 80 ‘to make 


eation to all sizes of streams, to all degrees of curvature, and every cchar- 
= of. channel is worthy of note, and further consideration will be given 


wit 


the derived Formulas and, (5)§) to test the accuracy v which the 


abd 


sections along the Mississippi. may be computed, and ‘the constant to 
Notation 6|| states, in part, as follows: G10 tadtwour oa bit 
“Whenever the radius of curvature is less then 40 times the square root of 


“the area, of the channel, no further deepenin of the channel results. fro 


Discussion on the by: ‘Ripley, M. Am Soe, C. By, continued from March, 


Capt., Corps of Engrs, A., Fort Willian, Mckinley, Islands. 


Received: by | the Secretary, May 6, 1926. poy Qi ng. O8f 
§ Am. “Soe. .C. D cembe 


to conflict with | recent comparison 


4 
r. Practically all the prominent bends have a 


radius of less than 40 area, or 18 | 000 to 20 000 ft., and the tabulated 
show that some sections, decreased and others : increased, “depending somewhat 


on the time the surveys were made, the stage of water, and whether the bend — q 
sounded on a rising or on a falling stage. the York, Btate 

The authar’s Corollary (2)* has been given consideration and prac ical 
applications were made to test, its accuracy at various | points along the river 


At College Point, La., 907 miles. below Cairo, 996 of the 
‘section elements: was selected. Soundings taken in 1898 showed an area 


480 sq. ft. and again i in 1921, an area of 229 900 sq. ft, which would indi- 


cate that a radius of about 20000 ft. was Receseary at this. point to produce a 


Jer te 


. “non- -destructive bend. The actual radius of the concave side of this bend is 


43 300 (scaled), or about, one-fifth the radius computed by the formula for 


te 


At ‘Marengo’ Bend, above Natchez, miles: ‘below Cairo, Section 2388 


bend classed as destructive. ‘There. is slight erosion, but ‘the bend has 
very little. in a number of years and can hardly be classed 


At 81-Mile Point, 883 miles below Cairo, Section 849 of the cross-section 
was selected. Areas. taken. in 1897 and 1921 were 229 ‘720 sq. ft. 


ae 266 300 sq. ft, respectively. ds These areas would indicate that a radius of about | 


20 000, was required, whereas ‘the radius sealed from the chart is 8 800 ft, 


computed radius ‘18 000 ft. to 20 000 ‘ft, the actual 
oa radius is 7000 ft., or about one-third the computed radius, and the bend is not 7 


a had an area of 160 139 sq. ft. in 1895 and 193 620 84. ft. in 1913, which would © 
indicate a radius of 16000 to 17 000 ft. necessary for a non- dastrustive bend. — 
a In this case, the concave side of the bend scaled 10 000 ft., or about five- -eighths | 

computed radius, and ‘the bend is very destructive. 

At Giles” Bend, 691 miles below ‘Cairo, Section 2871 shows: an area of 
921717 sq. ft. in 1895 and 195 893 sq. ft. in 1913, which would require a radius ~ 


of about 18 000 ft. to form a stable bend. In this instance, radius 
is about 4 area in 


4 


ection from 40.0 to 45. 7 at bankfull stage and 33. 8 to 50. 


ft. at low water. The maximum depth a lso increased at low water from 62. . 


“to 105.2 ft. ‘This s does not agree with the statement that “no tarthen deepening 
__At Kempe. 673 miles below Cairo, Section 2304 had an area 


n 1895 and 269 796 sq. ft. in 1913, which ¥ would give a ‘com 
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‘ON RELATION 0 

puted radius 


of about 21/000 ft. ‘The actual radius is 9000 ft., or about one- 
B ass the computed radius, and the bend i is actually destructive. r3 ivan _ 
At Hard Times Bend, 643 miles below Cairo, ‘Section 2174, the 4 areas kite ‘ 
188 891 sq. ft. in 1895 and 206 856 sq. ft. in 1913, which would give a com- 
puted radius of about: 18 000 ft. The actual radius is 7000 (sealed) and 


the bend» is ‘destructive. At bankfull stage the mean depth was 30.8 ft. in - 
1895 and 82.8 ft. in 1913. At low water, the maximum depth was 65.0 ft. 
in 1895 and 54.2 ft. in 


At Island 16, which’ is 117 ‘miles: ‘below Caito, Section 441 was selected 
| ae area of 199 150 sq. ft. in 1902 and 155 358 sq. ft. in 1912, which would Se 
a computed radius of about 16 000 ft. In this instance the actual radius” 


js about 16 000 ft. and the bend is not destructive and agrees with the i 
- At bankfull stage the mean depths were 84.5 ft. in 1902 and 26.6 ft. in 1912. _ 


‘The maximum ‘depths at low water increased from 35.9 ft. ‘in 1902 to 49. 7 ft. a : 


Pry Near Island No. 8, 47m cmb Cairo, Section 173 was selecte od wi th an 


“bend is 8 slightly. destructive a ot some “points ‘and quite. destructive at others. — 


at At bankfull stage, the mear Soin were 28. 6 ft. in 1902 ¢ and 81. 1 ft. in 1911 : 


convenient points along the river | and the results show that at. 
3 Point, 81- Mile Point, and Waverly Point, are not classed as destructive bends ie 
whereas the bends" at Marengo Bend, Giles Bend, and Hard Times Bend, are 


hi classed as destenctive,, In all the localities mentioned the radius of the bends 


At Island 16 and at Island 8 the “radius of the bends was about 40 M area. , 


Ine one ‘instance th the bend was not destructive; in the other, en. of the bend 
‘Under the heading, “Conclusions”, * the statement is made that “the 
maximum depth in . the straight reaches of any stream is equal to the mean 
depth multiplied by a constant, and ‘the maximum depth in bends is equal to Re 
the mean depth multiplied by the ss same constant plus ; the effect | due to curva- 


ture”. In order to verify the statement, the maximum and mean depths were ay > 


- taken 1 from the computations of « cross-section elements, Cairo to Red River — 


_ A comparison of Stretches Nos. 14, 129, , 143, : 204, and 986, comprising 57 


sections shows that. the average ‘maximum depth is 1. greater than the 
_ average mean n depth on the straight reaches at low water, whereas a comparison | 


of Stretches Nos. 8, (127, 128, 156, | 197, 199, and 818, comprising 170 ‘sections, 


shows that the average maximum depth i is 1.841 greater | than the average mean 
depth in the bends at low water. ‘The results on this -stretch—Cairo » to Red 
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N OF DEPTH To CURVATURE OF CHANNELS | 


-River—appear to agree with the statement that the constant to be applied in 3 
the: bends is greater than the constant to be applied in the straight reaches, 


but. judging from the various constants found on. the ‘individual, bends and 


7 


py straight reaches, the results ¢ are rather an arithmetical coincident instead of a 9 : 
slaw. The constant on the straight reach varied from 1,387 to 2.196 and on the 


1 519 to 2.019, which indicates: a of 25% or, more in the 


_ A comparison of Nos. 23 , 3% 50, 95, 111, comprising, 


“sections, shows that the average maximum, depth is 1.490 greater, than, the 


average mean depth on the straight reaches at low water, whereas a _com- 
parison of Stretches - Ne os. 9, 38, 51, 96, and 141, comprising 9 98 sections, ‘shows q 


that 1 the average maximum depth i is 1 744 greater than the average mean depth | 
The results on this stretch—Red River to Fort J ackson—seem to 
‘more uniformly with the formula and with ‘each other. | constant in 


bends i is greater and the individual results, are greater in general ene The 


from, 1.595 to 954, which shows more uniformity on the non- tidal river 


there is a constant 
between ‘the average 1 maximum and the average mean depth, but the 
constant varies 25% on ‘the: river above Red River, which would not produce 


results: of a high: degree of accuracy. On the stretch below Red River, ‘the 


‘constant is more ‘uniform, and the ‘results would be more accurate. Af its Ss 
application. 
‘Th 


fit ‘bas’ tate ‘edt sobre: at. 
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EVAPORATION ON UNITED STATES RECLAMATION 


results of so extensive a series of evaporation 7 recor oe 


ties. This illustrates that at. any one station the evaporation has a definitely ~ 
determinable average. value, and that. its total is nearly” uniform at any on 


» varying much less from’ ‘year to year than the annual precipitatio 
- This indeed might | reasonably be expected, for, in ‘most parts of the United 


tates, rain actually falls during : a very small portion of the year, , only a 1 a 


‘per cent. of the total. In most of the country a humidity of 100% is ‘unusual 


_exsept when rain is falling, s0 that there i is more or less rapid loss by evapora- 


tion nearly | all the x remaining time. | 


the ‘evaporation period will be an insignificant percentage. 
course the evaporation at any station varies from hour. to hour,’ aay to 


= amounts are affected by the form and arrangement of the 
- and its exposure, so that care must be given 1 to the nes if com-— 


parable records are to be obtained from different stations. ~The paper draws 
attention to the diversity of results between different stations even in near- by ees 
adjoining regions, so that figures must not be heedlessly transferred from 


_ one region to another and considered applicable without adjustment or modi- 
fication. These divergences are caused not only by differences in form 


exposure of tank, but primarily by differences in factors, and 
especially hy altitude which necessarily has a great effect on | evaporation. pool: 


— may be of interest, therefore, to submit a summary (Table 44) of another — si 
record of this same kind which was maintained through many years u under 
the writer’s supervision for the U. Geological Survey. This record was 


‘continued through every open season from April, 1905, to Jun une, 1920, at the 


_ University of North Dakota, in Latitude, 47° 55’ N. and Longitude, 97° 04 W. 


_ ® Discussion on the paper by Ivan E. Houk, M. Am. Soc. C. E., Continued from August, 

+ Dean, Coll. of Eng., Univ. of North Dakota; and Hydr. Engr., U. 8. Geological Survey, 
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i The exposure to wind is about the same as on any - ordinary ‘small | pond « or 


CHAN DLER ON EVAPORATION ON RECLAMATION FROIROTS 


vaft so as to be protected from splashing. 2 It was placed | ina 


several. acres in area, and 4 to 8 ft. deep, formed by a low dam | on a small — 
stream, running through the level ‘prairie of the University, ‘Campus. 


water level is 820 ft. above sea level, and is about 10 ft. below the p prairie level 


at a distance of 5, 10, or 20 rods from the stream. > water is at approxi- 
iy the | same level, and same temperature, within the tank and outside ‘it. a 


pool, although less than on a large lake; but, on the other hand, the lower layer 


of air has not become humidified | as it would be by passing over a large lake. — 


This record, , therefore, is presumably a reasonably accurate basis for predict 
ing reservoir or lake evaporation in this region. 


Maximum | Minimum 
"temperature, Mean monthly evaporation — evaporation 
‘in degrees cupporation, “recorded, | recorded, — 

Januar 


6. si 


ee 


ar The tank i is refilled daily to mark, the loss 


Buresn are within a few at the close of a any rain, differ- 


ence between the | recorded ‘rainfall and the surplus to be removed from the 


tank to lower the water to the gauge mark is considered as the ee = 
_ The recorded final results: are, therefore, the gross total evaporation, and ad 


‘slightly more than one and one-half times the total normal annual precipita: 


No authentic continuous records of evaporation were secured during the 


; “frozen season. The record was begun usually after the ice cleared from the 
md during the first. half of April, and continued until permanent ice closure — 


therefore, in n part mere , estimates, s, but only for that part of the ‘month having 
evaporation. There were mid-season interruptions for a few 


days. or weeks ‘in one or two years also, but for most of the ‘months the 


figures given i in Table 4: 44 are the averages: for fifteen years. Ap 


The temperature given is the average of the standard maximum stand 
wa minimum readings of each day at the adjacent station of the U. S. Sie 


re year of 12 months 
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= bureau, and irom these the mean temperature for the ent] 


estimates for omitted time be f fairly is 28. 2890 records 
4 at other evaporation gauge stations would justify an estimate of slightly less 


than 3 in. for the four months not recorded, making an annual total evapora- — 
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AEROPLANE TOPOGRAPHIC SURVEYS 


_Haywoop R. Faison} M. An Soo. ©. E. (by letter). —The ‘reaction 


“the solution of most engineering demonstration in the | field, 
and laboratory is much more spectacular and convincing. 
hitherto such demonstration has been available to but few engineers. 
a be regretted that there is no more dramatic way in which to broadcast this” 
gue than by leading the reader, step by step, through | a logical ‘sequence 
of equations, from axiom to axiom. The ‘significance of the ‘diagrams is. 
ata glance, but there is risk of losing the attention of the casual. 
before spannir ng that the commonplace and the 


Tatroduetion to the workings of the Broc process duplicates the 


| 


experience of the skeptical urchin, confronted by Houdini; one witnesses the 
astonishing result before comprehending the: means of its accomplishment. 
~ Only y when later opportunity 0 y offers itself to manipulate a and to experiment with — 


instruments of Precision, to assist in bringing the ‘reproductions to 


ing by any ‘other kno of parts” of the region, by private 
surveyors, and by the 2 U. S. Geological Survey, made throughout the last three 
d ecades, clearly reflect the disastrous limitations affecting | even the best of 
personnel and methods. The elements of time and cost prohibit 
that consistent adherence to a uniform standard of. accuracy possible in aerial 


work. Local observations are | likely to be y unduly r refined i in certain zones, at 


the expense of adjacent inaccessible areas. Contour ¢ control points: must usually 


e connected from memory, or by » the aid of sketches, at best, rather than from ' 
continuous stereoscopic relief under the eye of the aerial 


Sa While the aeroplane survey is free from these drawbacks, there are oe 
imitations to which the process is subject. Throw gh a wide range of flying 
* Discussion on the paper by George T. M. Am, Soc. C. EB. continued from 
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altitude, the: will be: ealled 


precision- ratio, for lack of a truer designation, is equal to, or’ better | than, 


that of an approved triangulation theodolite. It is evident that the errors to 


corrected by this méchanism—those due ‘to! tilt, drift, and variations in the 


speed at and altitude of the plane—may be assumed to 'be constant and inde- 
- pendent of the “height-of- -lens”, although, in actual practice, flying near the 
q ground tends to increase these errors. It would seem, therefore, ‘that below 


a certain definite “height-of- lens” above the average ground elevation, | the des red 
precision-ratio would be rapidly’ exceeded, tending to introduce serious telative 


corel 


inaccuracies into attempts at large-scale mapping for detail work. However, — oat 


% ince the object of the Green River survey was to cover peered square miles “a ae 


‘difficult mountainous ‘country, on a ‘scale of 600 ‘ft. to 
sit es for dams and other hydro- -electric structu tures, 


lion's construction roads and transmission lines, the flying a 


scale-ratio well within the limits of of the required 
yeasonable variation of contour interval as desired. 


Among the many parts of the mapped region ‘selected for 
s "mental study, some were densely timbered. — Nevertheless, the contours checke 


| is ‘made ‘that magnification of the vertical under the stereo- 
seope, increases the visibility through the interstices between the tree- 


iq This would seem to involve a compensating distortion ; in the horizontal tal plan 
4 which would. offset ‘any such advantage in visibility. | In any ‘case, it must be 


lied that large areas of heavy timber d do exist, through which it would be 


impossible to see the ground surface, even ‘stereoscopically, for any cons 


_ Ground work was not | stressed i in the paper, and quite properly so, because _ 


an 1 elaborate system is ‘unnecessary. high degree of accuracy in the ground a 
a control, or better still, a systematic check to avoid serious errors, is essential 
> to the smooth working of the subsequent phases of the process. Detection of oe 


errors in the elevations of field points, and of inconsistencies in base- line 
"measurements, is certain during the reduction of the plates: to ‘scale, but much 


~ laborious: computation and comparison is ‘required to locate the discrepancy 
4 beyond question of doubt, and to eliminate. all elements of uncertainty. ve se 


If the fall of ‘the ‘eaves in autumn is allowed ‘to intervene tlie 


time of the exposures and the establishment of the control “much con-— 
fusion results from the ensuing obscurity complete obliteration of the 


selected field points. Conversely, identification of ‘the points, by their viei- 
a e bility from overhead, is made difficult for the ground party by the untimely ne 
budding of the leaves in spring. Peculiar light-reflecting properties of 
materials, as as caught on the photographic plates, must | be taken into considera- 
tion by the e ground party. 7 Dark granite boulders, pa painted a brilliant white, 
= were not to be distinguished from their brethren of natural complexion on ee 
the plates: of the Green River survey. Definite points on the plates often 


, such as gravel. and sand patches 
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“This necessitated the | choice of some other point i 


immediate vi vicinity, sharply defined ¢ on both ground : and guide print. ii Points 
on static shore lines, edges of solitary boulders, acute angles: of road inter- 


sections, ete., afford ideal field points for elevation. — The extremities, at least, 
of the base lines should be of approximately equal elevation. 
ag ot a As to o the intricate shop and office work which embodies the principles of 
new process, one must read between the lines of Mr. Bergen’s orderly 
development of his. analysis to sense | the many disappointments, the groping» 
in blind alleys, the discouragements which that determined group of Mignees 
“a finally | surmounted. The subject touches activities in many branches | of Civil 
Engineering, and the. author’s logic i is sound and comprehensive. _ It is t to be. 
ped th that the paper receives the attention which it merits, because perfection 7 


af 


simplification of the process are being carried. on continuously, and con- 
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__ structive ¢ comment from | engineers at large may well be the basis. for working 
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RRIGATION DEVELOPMENT THROUGH 


0. Vv. P. t—This paper is a arkabl 


~ not had contact with the subject and 0 ana iiss who have had that contact. ae 
ihe e statements§ at the close of the a 


to a phase of peculiar perso interest to the “average engineer, but 


| unique or peculiar to the ir rrigation engineer or with irrigation 


"districts. The writer has “had some. opportunity to observe that “the pro- 


fessional relationship between the | engineer and his irrigation di rict client — 
is still a more or less unstable one,’ > and to speculate on the causes and ‘the | i 
The cause i s undoubtedly stated, that “the human beings who 


x 


-constitut districts, like the vest of u “us, have not yet learned a 


m shall be learned. Unfortunately, most or all of them are ‘slow to 


Fortunately, however, there are some indications that in tir m 


In California, some of the older and larger irrigation districts seem to 
have reached that stage of progress in their learning at which a -competen 
engineer-« administrator of their affairs can be recognized, the: affairs 
q in his” hands, and his tenure of position made fairly secure. Other 


districts, however, not of small young ‘any means, 


C. E., continued from April, 1926, Proceedings. aki 
Div. of Agricultural Eng., U. S. Dept. of Agriculture, 
ae Cc. E., Papers and Discussions, p. 433, 


iz - * Discussion of the paper by E. Courtland Eaton and shane Adams, 
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best schools in which to learn co-operation, because it is imperative to 
2C 4 
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oe -§ appreciation of the work done by them, but also, on the basis of the little a cae 
learning acquired in connection with the enterprise, have concluded 
ss 
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so far, but. have placed the engineering, even, on projects of some magnitude, 


in the hands of either very young men or of those whose engineering knowl- Ws 
# > edge and training does not extend beyond the routine of the particular project ods 
In the absence of any issuance of peonnities or the undertaking 
important ‘construction operations | the State has authority to compel 
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lines of “eadastral surveys for which ‘the distances between control points are 


ordinarily not greater. than six miles. Nevertheless, allusion is ; made. to the 
2 application o of the m method t to longer . lines such as those found on National and 


TO 


bre boundaries. In that connection, , it may be of interest to point out so 


of the other considerations. which must be taken into account by an engineer 6 

engaged i in retracing such a 4 


Practically all National and ‘State boundaries, if. defined. by. arcs of. the 


parallel or of the meridian, were established by. astronomical methods starting — fee 


run by one of the ‘usual methods for a number of miles. and another astro 


nomical position was then det ermined. The random line was then, ‘eorrected 


to conform to the position of the new astronomical station. _ Although _ there Lis ees 
are variations of this procedure possible, these general principles will apply © Fe 


to the g great majority of cases, ot pilt 


~The accuracy of the de ermination of the astronomical position at the new Bs 
‘point will depend o or n the instruments and methods used. When the most 


accurate field instruments available are. used with ‘the pe methods, lati- i 


‘tudé can be determined w ith an accuracy of about 0.1”, which corresponds 


roughly to 10 ft. on the earth’s surface. _ Longitude can be ‘detarmined, with 
an error of about 20 ft. With an engineer’ "8 transit, the error will perhaps be — 


ten times as great. There may be, therefore, considerable error from this. 
source to 


«Still another factor to be reckoned with hi has a ‘much greater effect on the — 

“eatin ‘of the boundary line than instrumental errors or detailed methods of ag 


establishing sections of a boundary line between astronomical stations, namely, 
the. deflection of the vertical, at the astronomical station. — ‘The existence of 


| his discussion (of the paper by N. B. Sweitzer, Assoc. M. Am. Soc. C. B, “published — 
in May, 1926, Proceedings, but not presented at any meeting of the Society), is printed in | 
Proceedings in order that the opinions expressed may be brought before all members for further | 


Aust. Chf., Div. of Geodesy, U. 8. Coast and ‘Geodetic Survey, Washington, pe. 
July 1, 1926. “torte it 8 bawoile 


from a known point ‘such as an astronomical station, random line was first 
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ON ADJUSTING GREAT CIRCLE LINE TO > RHUMB Ln 


s effect is known by. all engineers, 
of the magnitude of the error from this source. ms 


= that at two adjacent astronomical | ‘stations at which “latitude is 
‘observed | the deflection: of the vertical is in opposite directions, throwing the 


pus tite too far. south i in ‘one e case and too far north i in ithe other. 7 ‘The relative 


algebraic 


country of the two stations, 50 to 


miles apart, will not usually exceed to 2”, but in mountainous country 


may “several, times that ‘amount.’ the east and west 
4 oasts of the Philippine Islands, for ' instance, the astronomical distance is in q 


an error by mo more than 1 mile and a similar error exists between bent north and — 


_ south coasts of Porto Rico. In India at Dehra Dun there i is tive 


between two points only miles apart, which cortesponds to 
- The effect of these station errors is , strikingly shown by an examination of | 


State boundaries in the ‘western part” of the United States where 1 the monu- 


"ments have been connected to the first order triangulation of the Coast oe 


Geodetic Survey. 7 This triangulation i is on the North American Datum (w ich 
means that the points have been computed ¢ on the spheroid « of reference which 


| 


‘seems best. adap ted to ‘this part of ‘the globe) and is connected to the ital 
datum point it Kansas. The latitude and longitude of _this ‘point 


selected as to reduce | practic ally t to ‘a minimum | th ea Igebraic sum of the dete: 
tions of the vertical a at astronomical stations symmetrically distributed over — 


the United States. The maps and charts of the nation, are, based on the ail 


An are of this ‘first order triangulation crosses Kansas. the 98th 


A boundary monument on the north boundary of the State. was 

: find te to be 888 ft. ‘too far north, while one at the south boundary was 500 ft. 
far south, thus making the State about 1 mile wider at this 
stitutio it it boundary monument at the southeast 


comer « of Montana was found to be 650 ft. too for south and the one a at the 


> 


bey 


northeast corner of Wyoming was 800 ‘ft. too far south. nies Lg ate oe 


An error that ‘magnitude iin the location. of boundary, | line is bad 


ci enough, but a ‘still more disturbing effect from the viewpoint of the surveyor — 
>a that the amount and direction of the deflection of the vertical changes 


from point to point along the boundary line, so that a a line established by 


astronomical methods i is a zigzag line. A monument on the | eastern boundary — 
of Montana is 1900, ft. too far east, “while another one 150. mi es ‘south on 


the s ‘same boundary line and supposedly o the ‘meridian is 1400 ft, 
still farther to the east. On the ‘Nevada and Utah, two 


boundary ‘monuments, 3°. 10 ‘apart, are (1040 and 3 300 ) ft., respectively, too 


Saar far east. On the international: ‘boundary between the United States and 


4 


Canada, along the northern boun of Montana, two, stations 


error in latitude fof m 


st, ct. 
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The problem, then, of ‘adjusting the ran 
stations is complicated immensely by these and the: 


as nd om { line 


: 80 ‘much. litigation over State The ‘only chance of making 


ne ew boundary line” agree approximately with the old is to re- -establish the 


: stations first. established, and to interpose no new “ones. 


“lish cannot now be prevented, for “no other method was. available at the 


time they were first, located. All political units are concerned, however, wit 


beat problem of maintaining those boundaries. This can be done in either 
of “two ways: First, by a strong monumentation of the line and freque ent 


+ inspection of the monuments ‘as provided by some States; and, second, by a os 


monumentation supplemented by triangulation along the boundary 
with a ‘sufficient number of stations of the triangulation close to the > boundary is 


so that offsets can be measured to the boundary at critical points. Each 
station and reference point of the triangulation scheme thus becomes a monu- 


from v which the boun indary ¢: can be re-established. 
large scale ‘topographical’ map with pa 

North American Datum, therefore, will show a a i 

"meandering at a considerable distance from 


it is supposed to follow. “Since a is fixed after its location 


ow 


‘is once accepted by: proper authority, the only way to ‘bring a a boundary into 


Proper with the ‘adjacent. and topographic 


re-survey, and ‘thee’ is usually impracticable. ork 


ood “and” “surveys along State a and county 


boundaries, however, would be of immense benefit to the political units con- 


well as to the land- -owners adjacent to the boundaries. 


D. E. Hucues,* M. Am. Soo. _E. (by letter). +—The formulas of this 


interesting and instructive ‘paper, are practically correct for use within 


contemplated by the author. In Table 1t the angles to single seconds 
and the offsets to only the nearest. link look inharmonious; but, as indicated 
by the : author, ordinary transit readings will only approximate the compu uted — 


values. within to 30”, which would not justify tenths of links; whereas, 


on the other hand, the odd seconds. are useful in other calculations. 
Probably sone would lay out. a long parallel of latitude from a single 


great circle. tangent, for. the offsets determined by the simple formula and 


the of the mile- posts from the starting point would both become 

appreciably in error, except. near the Equator. ‘If he were only setting fence 
posts the engineer might choose to. offset, from such lengths of great ‘circle 
as would make the deflection angles. whole minutes; but for setting ig milee 


‘posts he: would use miles of length, and, if on standard parallels, the six miles 
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range lines are apar ould out, as the 


author doe es, the ‘likeness to railroad curves is helpful to many who - may ; 
have that run a parallel of latitude is more difficult. 


Tn olden times a student was shown that from any ‘initial point a line of 


‘stakes, in Azimuth 90° or 270° , would, if continued, cross ‘the ‘Equator 90° ge 


away, and therefore would mark a great circle and not ‘a parallel of latitude, 
which is the east and west line. Wi Also, he would know that if the near-by 


stakes are cut off o on a ‘straight ‘Tine tangent at ‘the initial point ‘their stumps 
TO ov ti beet iro, 


i will project above level ground v varying amounts, each ‘equal to the square of 
| 


its distance from the initial point div ided by the diameter of thb earth (this 
reduces to 8 in. multiplied by the square of the distance in sta tute thiles) ; 


veg 


and that in the ‘absence of refraction this is the correction for curvature used 


levelin 
Next, would see that if on ground ‘stakes are k anéd against 


‘sawed off stumps and pointed each at right. angles: to the axis of the } 


earth, th ‘the leaning» stakes will be. in a plane parallel to “the plane of the 
Equator, and that their feet on level ground are, therefore, on the parallel | 


of latitude which embraces the initial point. the | _angle between the 
plumb stump and the leaning stake i is in each” case equal to. the latitude of 
he place, , the offset on the level ground from the, one to the other will equal: 


- correction for curvature multiplied by. the tangent of ‘the latitude. a, 


Later, after learning navigation, the student. would see that an oblique 


thumb, line, if ever brought ashore, could be. ‘marked on the ground in the 


Same wa 


ay from ¢ a line of plumb stakes set to the corresponding azimuth; 


but. that i in this case the feet. of the inclined stakes, although | on the 


a ~ Tine, would not be at the same distances as the plumb stakes from. the instru- 
‘ment, and would need to te moved along the thumb line Positions square 


from the line of plumb _ stakes, thus making new offsets which would 
be equal to the old. ones multiplied by, the sine of the. bearing , of the line. 
then becomes equal to the correction for curvature times tl tangent of 


We latitude, times the sine of the bearing, which, Of course, is identical 


a" th the formula recorded ‘by the. author, except that he uses 1.01 link nk 
44 


‘The navigator, if given” a transit instead ‘of a mariner’s compass o a 


2 will know that, to line with a of 


ealoulation of sout the same as 


‘geographic miles, 0 or minutes, and ‘multiplied ‘by both the ‘sine > of the course 
and the angent of the latitude, which need be neither meridional latitude 


&e 


} 


The thumb line, 80 “simple to. navigators, has’ “been Tittle ‘more ‘than’ 
to surveyors, “whose teaching ‘and “work: have’ covered plane and 


geodetic surveying, including the marking of parallels of latitude as required q 
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on some | State boundaries and: on) standard parallels. or correction lines in 


yy 


the public land survey. Of course, nearly all. students were tricked to 
that a miles on a ‘lox codrome N. 60° would 


would therefore reach the Pole as quickly as would another going due north — 
at one-half the speed. This is a a pretty of an infinite series decreas- 


bitrarily ‘assume any them as. reference, ‘and. it “tum off any 


It is startling, however, to. old Californians to read ‘that farm lines, 


railroad tangents, ete., are “in the great majority y of eases” loxodromie ¢ curves, 


that such a curve is the. “legal line”; for they had tried chard to ‘keep 


on Suppose that from an existing corner, ‘say, in Latitude 43° oN, grant 
line is recorded a yas having been run 47° E., 6 miles s, to a tree now gone. A 


° E. would miss. the stump by a rod; another rhumb line 


bearing would hit it; but there i is no record of such bear 


ing. 1 Furthermore, this new line would have a 4 ft. bow, and the ranchers 
the the fence line Of course, an engineer seeing 


"that all parts the: line may be presumed to: have | that bearing, and therefore 


Point. of hare was need to faulty one to fit 


was, by ‘aid of back-sight 0 or fore- or both, to keep the line 


and on long lines the. varying. needle bearings were read | that the | 
instead of the first eould be used if needed at the next set-up, and 


climinate diurnal variation of declination, ‘local attractions, and convergency 


magnetic meridians. When the solar attachment was | used, and if along 
- the i line new meridians were determined by it, deflections were e made to keep the _ 


lines straight and the corner angles correct, except when running standard 
parallels, . It should not be lightly assumed that the old surveyor neglected oe 


“careful thinkers lived long ‘ago. were sit necessary now | to assume tha 
the old surveyor had to allow for convergency of vet it 


not be warrant 


a is not. known stations 
no telling hi. are 
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of methods, assume : a triangular tract in ‘latitude 43° N. 


gt For « comparis 
Ae with the boundary described as beginning at Station 1, witnessed so ‘and 80; 
eve thence N. aT’ E. 8915 ft. to Station 25 thence S. 65° EL 14 387 ft. to Station 3; 
thence W. 19 559 ft. to p point of. beginning. In that latitude each 1 000. ft. ; 


of northing or southing changes the latitude 9.87”; in each 1 000, ft. of 
easting: or westing, the longitude changes 13.53”; and the convergency of 
“meridians is 9.20”. "Here, the meridians at Shations and 2 converge 1’ 
nd at Stations 2) and 8, 2’. Hence, the geodetic would record 


4 


2, 227°; Stations 1 to 3, 270°; ‘Stations 2 to i, 47° 
Stations 2 to 3, 295° 01’; Stations 3 to 2, 115° 03’; Stations 3 to 1, 90° 03’. 


He, however, v would agree ° with the plane surveyor in restoring C Corners 2 

5 
- and 3 and the intermediate line ‘marks, for both surveyors would orient the. 


same at Station sy turn the : same ‘angles, and run the lines horizontally 


how will the rhumb surveyor restore the corners? ‘If he finde ‘the 

surveyor had a solar compass, will he assume he» used it incorrectly? 


And if. so, will he use the recorded bearings, which if applied to rhumb lines, 
ta will place Station 2 about 1.3 ft. to the northwest and Station 3 about 8.5 ft. 


me “north of th the former positions ¢ Or will he run his lines | on calculated sub- H 
bearings of N. 00 | 30” E., 8. 64° 58’ and N. 89° 30” W., 


in order to to hit Corners | and Even then his. ‘corner angles will not be 


correct, 111° 587’, 25° 003’, and 438° Or, instead of 112°, 25°, and 43°; | 


fences will not be straight; and he will have violated the general under- 


standing and the tenor of Court decisions, that lines point to point 


‘ 


= 


are to be straight, horizontally, unless: specifically described as following 


discussion is ‘admittedly elementary, not for old men who will not 


read : it, | but fc for some young man who 1 ) may be prone ‘to apply hastily seemingly ) 
things too widely. . It is not a ‘criticism of the author’s p paper which is 


a in giving a simple and correct method of locating a parallel or other 
thumb line of moderate length. The author may yet explain more definitely 


when to use rhumb lines. instead of 5 great circles i in retracing lost boundaries; 


and he will be likely to agree » that in case of doubt it is safer to use the latter. 


L.' M, Aa. Soo. E. (by letter), consideration of 
general forntules: developed in Helmert’s “Geodesy” shows that Mr. . Sweitzer’s 


form ulas are that are sufficiently accurate for if 


7 


“not be a plane section of ellipso id. treated in 
the: paper | the approximation to a circle is sufficient ‘to ‘answer all ‘practical 
“purposes and the field procedure suggested i is justified. | The attempt to express 


* Asst. Director, U. S. Coast and Geodetic Survey, Washington, D. 
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res 
2. e The ta es ‘finds in his field notebook (dated 1892), | a discussion of this same 


a problem 5 which appears to be shorter and probably somewhat : more appro: mati > 


but which gives practically: the same ‘results. By way of comparison this | 


‘Inclination of the Meridian—In “Fig. 2 let AG and BG be 


of meridians, apart in Tongitude then AB= of longitude 0 on 


tion of the meridian, which will be called x degrees. ve 
Required to find an expression for x degrees. The triangles, F D 
{ D H BE, have the same base, EZ D, and are isosceles; hence their vertical ; ngles f 


vary as their ‘sides (vertical angles, _D and D he 


‘wae 
but EF = cos o£ H = cot @, and the angle of 1° = 


_ that i is, ‘the inclination of the m meridians for any difference of Iongitude “varies 


the sine of t 
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log sin = 9. 4 bow 


miles. 


89. 17” | 
| 
«45. 
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ist 50.57 
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‘le 


Latitude, 

degrees. 


Call j 
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Divide 1 by 50. mies = Tonge in “nts 
log = 1.704682 


390086 
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inclination for 1 mile of igi ° 
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SUSTING GREAT IROL 


Ofeets—In Fig: 3 let H D an d H E be tangent to two 


Let TN be a tangent to the are of parallel at the point, D; then iw it if 


east and west line at D. Then’ the angle, EDN, is the “gngular 


s= x 3600 for 1° ¢ 


~The angle at H =2 Angle D N; or ‘the of. inclination is 


_ twice the angle of deflection of an east and west line from an are of parallel Be < 


a 
The ‘offsets’, ‘such as wR, are computed from the di stance (length 


ourse), such as D P, and the angle of deflection, such as H D P. Thus, from 
mple 1 1, the angle of inclination - for 1 mile, Latitude 4: 43° = 48” Baas. hence, — A, 


Angle of deflection 23° log tan = 6.069 637 


“4 


‘Tables and 8 give the inclination of, meridians’ offsets for various: 


Grorce L. Hosmer,* M. Am. Soo. C. E. (by letter). to This paper, drvnnits 


_ ing a field method of laying out the loxodromic curve, is. a substantial eontri- 
a to the literature of this subject, not only because. i it presents a, saline: 4 
practical field ‘method, quite w within. the reach of all engineers, also 
because it directs attention to much needed improvements in the methods of 
ithe United States 


the ‘methods of doing this h have not received much attention, and have. ‘not been 
very fully developed. ‘The use of the loxodrome as the legal line is perfectly — 


because it in accordance w with the accepted. principle and the most 
important Court decisions, , that in a re- survey the is to recover the 


‘position of the ‘original line, not to correct: mistakes which “may have been 
2 made in laying it down—a principle | which has not yet been discovered in 
gome communities. ohuinie ct dt ai bag, 


The author’s plan of substituting a circular arc, or a series of circular arcs, 
fora a portion of loxodrome, sufficiently accurate | and gives practically 
_ the same line on the ground. - Such curves can be dealt with in'a manner re 


familiar to all. engineers, short offsets from the: geodetic: line’ to the 
* Prof. of Mass. Inst. Tech., “Cambridge, “Mass.” BE DSIGe DB M960 Jou 
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we his formulas to ‘the 

od of 
Puissant formulas as adapted for use on the United States Coast Sumer 
_ Hilgard about 1846. The one that applies: most directly to this computation is 7 


that giving the meridians, or change in thé direction of 


oe d Z= =d dx sind ¢’ ita olgue ¢ ‘ a 


author has used this | same formula* ins a slightly. modified form. 


‘The: formula, 5’.2 tan is on a 6-mile distance. quator ‘this: 
wonld ‘subtend an angle of 5’.2. difference in ‘longitude on. any other 
of latitude would | be. 5’ 2X ‘This is the differe nee ‘in longi- 


just as it would be computed by a the 5/.2 being the 
in nautical miles. This amounts to computing the difference in longitude 


for a particular di distance along ‘the ‘curve, and the process equivalent to the 
solution of the second equation ‘in the group referred to. The convergence | 


of the meridians (equal: to the change in direction of the is 


= 


_ Along a curve having a small c course e the change i in latitude must be alowed 
for, since it affects the value of tan ¢. | The difference in latitude is given - 


distance expressed as arc and multiplied by the cosine Of the course. ‘This | 


is equivalent to solving ‘the first term of the first’ equation, which is the only 


lee, term of this s series. In dealing with a any line not lying nearly east and 
west it is necessary solve all three of the ‘geodetic in 


for purpose in follows: the earth to be a 


= ‘a statute mile subtends an’ angle ‘of 0.868, x (The suppression ‘of the 


pn — to the ellipticity of the m eridian appears to cause an error of less ; 
4 0.5%, in the latitudes of the United States. ) The three equations become | 


tude, ty Dis the distance, in statute miles; @ is 


Min ve 


earing; and dm is the mean, or middle, latitude. io wel carding 
«At is natural “that the use of the -loxodrome as the true line should be 

in regions surveyed by the United States ‘System, since this. curve 
orms the basis of the system. In the Eastern States asa tule the loxodrome 


has not been adopted as the true line. The original surveys of certain boun- 


* Proceedings, Am, Soc. C. E., ‘May, 1926 Papers and Discussions, 882. 
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_ daries were run out by transit (some of them as ently. as 1787), and | are e there- ’ 
fore properly treated as straight, or “geodetic”, lines. 4 Others, although run 
out by the use of the magnetic compass, have been treated subsequently as if i 


were between fixed points. If the loxodrome to be for 


a the circular eurve for a portion of st in the field ‘operations ‘covering 


J OSEPH J AMES Cort1,* Assoc. M. Soe. E. (by letter) +—The 


locating a Joxodrome, or thumb line, by “means ‘ok series of chords, can 


j 
be solved, south of the Equator, through the use of formulas similar to those > 
given by the author, as follows: ae 
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Table been ‘F ‘and Tables for the Computa- 

4 


at of Geodetic Positions”,* by reducing the number of factors and. decreas- 
ing the number. of ‘decimal figures, both to the limits required by the field 
engineer. Itcan, also be used north of the Equator, with slight changes i in the ; 
in from Point M, on Parallel 43° South, a loxodrome of 47° constant ai . 
muth had been located, N and P being its intersections with meridians 5’ 4 
_ and 10’ west of M, the length and azimuth of the chords, M N and NV. P, would — 


be computed a as ASR in Table _ “Since the latitude of both points is ‘known 
it makes ‘no. difference whether the computation is made first from M to NV q 


x and checked afterward, from N to M, or in the i inverse order. ‘However, if the 


_ loxodrome is to be located, the latitude of N being unknown, ‘the computa- 


4p tions ‘must be made first from N to M, and checked by ec computing from M to 


te The computations from N to M are made as follows: First is comput 
log K sin = = 3. 85221 n, and az =dd = It will be 


~The is a curve which winds spirally on the of the ‘earth 


i with curvature varying from point to point. _ For the purpose in view, how- 
ever, the stretch between the ends of a chord may be taken as an arc of a 


with the axis perpendicular to. the chord at its middle point. This 


and to write at the foot of Column (2) in ‘Table 47° 3 


azimuth for M N, and Z=7—3 24”.6 180° 


= log 206 552) 


log. K sin = 3.832 log #1, m is which in 


this: problem will always have ‘a minus sign; and this leads to 49° 56” 


‘If the computations were ‘repeated giving to rem) and new values in 


accordance 1 with the. latitude obtained for W, it would be found that. the dif 
ference in the results. would not ‘justify the addition: al amount of work 
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et d Z known, he computes Column @ by 


computation of latitude must be carried to the third ‘decimal place 


¥ » in order 1 that the disagreement in the values 
the cheek from. M te N is to be one “entirely from. the top 


starting from the Latitude obtained when computing from N to M. 
<a Lastly, four values of K will be obtained, two from the computations, M 
to and two from and the four values must check within 
ad If it were desirable to locate points of the parabola between the ends a 


_ chord, the offsets would be ‘determined by starting from the middle and 
longest one, given in meters by —- K tan 
A comparison o of the ‘paper with the results reached by the writer, shows 


‘ie ‘the author has computed the values i in Column (10) of Table 1* by means 


of the formula, d\ = K . A’. sec with K = 9656 m = 1 mile. From the 


values thus. obtained Column: (8) is computed by aZ= d 


K. > tan 

to (6) with the offsets of a 


The method of the paper, therefore, i is 8 dwn to be correct ; : and the author 


Bie: 


_ is much to be commended for the preparation and p publication of, his Table y 
which so greatly simplifies the computations for problems: of this 4 


al As to the location of a parallel, the combination of the ‘engent and the 
"chord ‘methods, makes it — to simplify field operations, as will be devel- a 


After the direction of the chord and the tangent have been determined 
and after ‘computing ‘the offsets from each of these two lines to the parallel, 

‘ along t the meridians of the different p points to be located, two surveying 1 parties — 
ce are | sent to measure off the abscissas, one along the chord, the other along the 
tangent When the two parties reach 1 the foot of the two offsets for each 


point, the distance between these two must t agree with ert one computed, anid 


the corresponding point on the parallel can be located wi other instru- 


For the location of 1° of the 36° ‘parallel, part of 
of the Provitics of Mendica, Argentine Rem ublic, the computations 


were made with reference to two chords of km. each, passing through the 


of the are toward the ‘ends, and to ‘the ‘tangent touching the 
- Parallel at the middle point, The ‘maximum « etween the foot of the 
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ing moment, the value, or 


ns of fixity’ of 
moment average moment at 
su is equivalent to moment “for a simple beam of same 


1 


While this i is strictly and undeniably true, as 
there is not a standard in use for designing flat slabs that sites use | 
Z principle or even approximates the reinforcement in the slab that this heme ty: 
‘clearly demonstrates to be necessary. zt att made 
Considering a flat slab as supported on lines of parallel ‘and apply- 
; ing the principle just quoted, it is seen at once that the bending moment 
: mid-section of ‘the sl slab parallel with the lines of columns, added (numerically) 
to the bending moment 0 on a section through | the column « centers, should be 
equal to one-eighth of. the total load carried between the two rows of columns 
No method of int: provides 


: 
3 the lines of support of the flat’ slab are lines 

i touching: the circles of the column heads, the case is simpler and the column 

, heads and columns do not _ complicate the calculations. — There i 


| nor that provides reinforcement even approaching the 
as quoted. to oh: 10 maz ott of owb 


y flat slabs should be given this advantage over other 


slab designs. It i is true that some tests on flat slab structures have appeared 


show a that justifies the present. standards. This is 


who. have made these tests have never been, willing to make a critical, 1 test 0 - 


This discussion (of the paper by Boyd S.. Myers, M. Am. Soc. B., published in 
_. -* 1926, Proceedings, but not presented at any meeting of the Society), is printed in 
Proceedings in order that the views expressed for furth 
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Us great strength because the scboranaar ray idle floor aids the parts that are loaded. 


Thy. Se test. 4 


oy Spot loads that produce a dished shape ji in ‘the > floor ‘slab do not tes the oor 

eritically. The | critical load ona flat sl slab, floor i is a load ‘that covers a row of 
“bays clear across a building from wall to1 wall. “A load of this sort deflects the 


floor i in a cylindrical instead of a dished shape. The bending moment in the 


xf 


aa be gainsaid. It reduces i investigation of the flat slab, from he ‘mathematical 

standpoint, ‘to the simplest terms. ft ‘edt bite 


The other portion of ‘they paper to which the writer call attention 


in the paper is a: definite and criterion which cannot 
¥ 


that, one > must first the stirrup and ‘the basis of ‘the method. by which | 


_Myers mentions the paucity of rational m ethods- of ‘spacing stirrups 
in the literature of reinforced concrete, The real lack is a rational analysis” 


rat's 


of the ‘stirrup itself. ‘All treatment of | stirrups in standard literature una 


with th e hypothesis that i in some ‘way, which iti is not necessary to ¢ defend 
explain, a stirrup will take an amount of shear corresponding to the vertical 
ah From the standpoint of | analysis: It is many years since any authority 


held. that stirrups perform their. function by resisting shearing stress in 


_ the steel itself, ‘so that the idea of stirrups taking horizontal shear and trans- — 


; into the horizontal rods has been abandoned. Shear: 


. the steel rods is therefore eliminated from the analysis. 910, 
If the stirrup takes vertical shear as a compression it mean 
4 


the span, that compressive stress of considerable magnitude ‘would be develope ped 


“a in that stirrup. A trifling amount of compressive stress could develop in stir- 
a rups | due to the sag or deflection of fixed ended beams; - but no authority men- 


ails 


tions compression as the kindof stress for which stirrups are to be designed. 


a stirrup must be considered, therefore, as a tension membe ber. ~ Regardi ing 
2 a its action there are two types of analysis, both of which are merely fragmen- 


One analysis ‘shows 45° section cutting ‘the beam and the stirrups. 
via. + 


‘ign a ~The shear would be a tension sath this diagonal section, ayd the analysis would 7 


oe _ divide this tension by the number of the stirrups cut to obtain the tension in 


one stirrup. This ignores the fact that t the ‘section may cut through 
of one or two of those wt. where the stirrup. could } have 


the very tip end 


stirn sloping downward from the 1 top ‘of the beam toward the middle of 
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this plane, these stirrups without anchorage: would. be and yet . they are 
- given. the same. weight and value as stirrups that have some, if not a --"° 


anchorage, _In fact, few stirrups have anchorage enough to take the.tension 
; allotted to them i in the design. To gain some i idea as to the length needed. for 


anchorage, suppose the stirrups are square bars, and. assume diame 


ters as. the length nee for anchorage. The, stirrup would, require . 30 in. of 
~ lengt tor anchorage a alone and 1 only tl the ‘middle of the length would ba properly ; 


conditioned for its stress. It will be ‘readily appreciated that stirrup and beam 


sizes do not conform to the dimensions that analysis thus shows 3 to be necessary. 
~ Tt will be said however, that. anchorage oF stirrups is effected by. looping 
and hooks rather than by embedment in the concrete. — It has been —— 
strated by tests that an ordinary loop does not constitute a a@ proper and full 


anchorage for a steel rod. To assume ‘that a loop of the stirrup effects this 


1 
anchorage is to presuppose that the shear load is hung as a vertical “Yeadon 


the horizontal rod. ‘The horizontal rod is not capable ‘of carrying 


is these stirrup analyses that are ignored by authorities 
ort 


lyses of no value, since they do not follow the stresses out 


r 


other: ‘analysis. to which ‘Teference has been made is summed 


‘no effort is made to follow out these alleged web stresses” ‘to iteetintd edie 
- —to show how the stress is imparted to the ‘stirrup | and to. what that ‘stress i is 


: delivered after it passes through the stirrup. In truss analyses’ these matters ay 
ei re taken care of to the last: pound in adequate. details and sections; in i 
reinforced concrete analyses they are totally ignored... What forces could ‘there 

bei ina beam. stretching it out. in a vertical direction ‘to ogive tension in ‘the 


stirrups? sod: blue die, 49, bobsotely. ed. 
From the standpoint of tests: No. tests that the writer could ever. find have Ba 


shown anything but a trifling amount of compression, in stirrups in whole 
ee beam, Beams with diagonal shear cracks have exhibited high tension in the 


< stirrups ¢ crossing these shear cracks; nothing else could be. expected; but why 


did not the. stirrups prevent the shear cracks, if they | were performing their 


unction? And why, in the whole ‘beams, did the stirrups not show tension 
of considerable amounts rather than compression in trifling amounts, since 


tension for which they are designed? The confirmation of analysis is ‘tests 


that. a least approximate agreement with that analysis. 


There is a space ‘between where the full” shear of the beam must 


= 


beat, in these words, ““Bxcopt in rare eases,’ ‘bent’ longitudinal bars should 
‘not be consideredas shear reinforcement?) only Hie 
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GODFREY ON STEEL 
It i is astonishing that Mr. ‘should reject ; the only shear reinforcement 
- that is capable of any kind of analysis, which is at the same time = a type of 


reinforcement that positively prevents a beam f from failing. beam that 
ba on stirrups or any kind of short shear reinforcement - to take ‘its’ shear 


y fail ‘completely in shear by severing the concrete between | the stirrups, 
ere ian in any manner disturbing the , stirrups. Hum ndred s of beams in build- _ 
which collapsed have failed in exactly this manner. beam in which the 


- main reinforcing rods are bent ‘up Ty anchored. beyond the edge of 
cannot possibly fail without , either severing the rod completely or pulling ‘i 


out of the conerete in which it is fully ‘ennaa" _ There could be no more — 

positive reinforcement ‘than this—and this i is the type of reinforcement which 

Many esigners are usin ng th for shear, and it is 
fie to say that there have bee ao 

their supports where this type of reinforcement has been. used. 

analysis of the stress in bent-up and anchored rods quite 


_ It is the old principle of the hog- rod or the queen-post. truss. The shear of a 


the beam for which reinforcement i is needed acts as a . vertical force, ,and the | 


| - gomponent in the direction of the rod is the stress in that rod for which a 


The rods should not be bent down at different the support, 


bend should. be where. the: shear i is small be taken by the ‘eonerete at 


i a ‘unit stress of 50 to. 60, Ib. per. sq. in. if there are» concentrated loads, as of a 
a girder, the ben d the rod ‘should be girder. nis sr = 


a flat one. reinforcing rods should be: under 


stress at the bends, if these are 


The foregoing rules for designing shear all 


for the of stirrups; they are based on a ‘rational and complete 
ia 
le concrete the mere 


rage: the reinforcing steel ; 4 


nd ‘places on the e steel ‘the function of ‘sustaining direct, > calculable tension, a 


which both the concrete and the steel are capable of and fitted todo. 


It is significant to note that the same series of testa, made on build- 


ngs, whi 
racked, “showed large. stress in shear reinforeement consisting of “up 


steel rods, the type. of shear reinforcement that ‘Mr. My ers 


would Teject ; and no cracks, could be found in the beams thus reinforced. My orld, 
Moen ‘requirement that the. steel reinforcement. be designed to stake 
the shear is an unnecessary burden on. the design... ‘abundantly: 


able to t o take shear u maaan amount 
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SANDBECK ON REINFORCING STEEL AND SLABS 


against the. start of a failure produced by a erack., If the 
extends well beyond the ¢ edge of support that reinforcement will 


the concrete together on the tension side of the beam and render it capable 


carrying the unit. shears just named with complete safety. pwede 


HO SANDBECK, * JUN. 800.0. (by letter) ‘a general prin- 
= that in the ideal design of a structure the s same factor « of safety a applies 
"throughout. For the sake « of simplicity, however, the en engineer often is obliged — 
* yal certain parts with excess strength. He either “figures on the safe 


> to ‘simplify calculation, or he orders superfluous material to simplify ~~ 
‘erection; ‘but he will never for the sake « of simplicity allow a single part of a a 


po! seems, however, of the recommended by Mr. 

Myers i in calculating reinforcing | steel for concrete beams and slabs will lead i 

— to designs which have a considerable smaller factor of safety than ig gener- J 


The writer agrees with the “General Principle’ advaneed by the author} 
"that reinforved concrete 1 beams and ‘slabs are non- homogeneous and 


arying moment of inertia. — (it is believed, however, that this latter fact can 
_be taken into consideration in the proper use of the elastic theory with only — 


slight error.) ‘Farther, it is correct ina majority of cases to consider. mono- 
lithic built beams and slabs as ‘fixed at their ‘supports. These considerations, 
however, y will not justify a reduction of steel over ‘supports | , such as Mr. Myers 


For beams and slabs continuous for more than two spans the Joint Co 


mittee on Specifications for Concrete and Reinforced Concrete ‘specifies§ that jie 
' = = maximum positive moment near the center and maximum negative moment 


interior spans, Myers states | that these 


coe 


od at b 
a ‘constant of inertia, produces a ‘Sending moment, M=+—w 
, and M — 8 Assuming the moment of 


pies to have a constar: t ‘value, In, where the bending moment i is negative oa 


K another ¢ constant value, Ip, where the bending moment is positive, it is an easy 


3 


This assumption is not quite correct because concrete i in tension will add 
os the stiffness of the beam where it is “not cracked (near points” | of contra 


Structural Designer, Wilputte Coke Oven Co., New York 
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NDBECK 0} REINFORCING bicep IN BEAMS AND ‘SLABS 

ty shear rein fo: 
flexure); ‘but as the steel is in determining the stiffness, the  approxi- 
mation is believed to be very close. gba ont, bi flaw , ebass x3. $ 
loaded beam, fixed’ at the supports, has a moment diagram, 
as ‘shown in Fig. (a), and an elastic line, as shown in Fig. (0) 


two tangents to the elastic line intersect at an angle, such that,. 2:9 


: i+ i a 


the integral heing ‘taken between din tangent 


£108, 


S qe Ing 


On account of symmetry, the tangent to the elastic line at Bis al 


the tangent at 0’, therefore, between Band 165" 


As fM dz is. | the area _ of the moment diagram, the positive area, B- B’ “D, 
"divided by must the: negative area, divided by I 


as k— , therefore, k = — ,and ,generally, y= 


| 


=) 


more 


y 


Foe So 908 od 


4 
total 
Be 
a 


the them, are known. 


It will be seen that if Ip = = In, ae cancels, Equation will be Ww 
carr 


how much the, moment | of inertia changes 


‘is designed M = — 


One- half the positive reinforcement is bent UP over ‘the supports, 
all bars overlap at the > supports. “The ‘cross- section | “at ‘the center is shown in ~ 


Fig. 8 (a) and at the si supports in Fig. 8 "Neglecting ‘tension in the con- 


“erete, the moment of inertia can be computed as 


= 


x 4 15% 8 6.5" 14.08 = 18280 ns 


If is used i in Equation @), the value of a will be trial) 


to be a =0. 3l. ay vinden | beak (ferty: 


4 125 w F — 0. 045 w = 0.08 w 


nearly the desired safety f factor over the supports and 
about 36% ‘too strong at the center. How tied) food 
If A, and ‘in Fig. 8 (b) were reduced to 1 


oF 


| 
| 
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Sige 


4 
5x1, 5 x +16 


Computed as the moments will 


e and over the ‘Support, Tespectiv ly. 
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= 16 000 0.0064 0. 90 10 23.5? = 500 
The moment previously used was: i 


{} 


‘this section is good for ‘onk y one-half as much, just the 


19 ares 


amount recommended by “Mr. Myers. The over the supports, however, 

27 000 Ib. per sq. in. 


_ It seems inadvisable, ‘therefore, to use less than the amount of steel over 


supports recommended by the Joint Committee. ‘By decreasing 


of the reduced yal ‘more, a and ‘the steel i is over- 


amount, the negative bending moment is reduced; but the ir moment — 


size vith (6)-8 vat? Lai “ho bos 
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“ 
By Joun F, Sxmvner, M. 0. 


oun Am. Soo. C. E—In opening the discussion n of th 
‘subject : so ably handled the speaker will | present some facts s and observations 
4 concerning the design, construction, and operation of the grit chambers at the 


Rochester, N. Y., plants. These plants will first-be briefly described, after 


which the. general subject will be discussed. 


are available from three disposal plants at N. as follows: : 


‘Trondequoit Plant, designed by the late Emil Kuichling, M. Am. 


C. E., consists of coarse racks with 3-i openings ; six parallel grit 
10 ft. wide, 9 ft. deep, and 90 ft. long, each followed by a 12-ft. Reinsch- -Wurl 2 


sereen “(four now installed) ; 4 influent and. effluent channels, and float-regu egulated 
tes which admit the’ screened sewage to twenty I mhoff 

installed) ; ‘eighty sludge beds (forty now installed); 66-i . lock- ‘bar steel outlet 


14 


9000 ft. long, extending 7000 ft. into Lake Ontario i in 50 ft. of water; 


at ‘present receiving about 36 500 000 day of combined sewage from 


~The Brighton Plant, designed by the dota of three parallel grit: 


¥ 

4 each 4 ft. wide!’ ith a deep pocket ; fine racks with 3-in. ‘openings; 

_ penstock; two Imhoff tanks (one now installed); 2 acres of sprinkling filters _ aid 
acre now installed) ; four sludge beds. (two now installed) ; four final sedi- 


mentation basins (two now installed); and two 12- in. outlet pipes, 1100 ft. 


dong, into Irondequoit teceiving about 1500 000 gal, per day 
sanitary sewage fi from 10000 persons. 


= The Charlotte Plant, designed by the speaker, consists of two parallel grit 


each 4 ft. wide and 40 ft. an end fine racks, 


800 000 to 1000 000 of ‘combi 
_ from 3 000 to 20 000, as the plant is in a suburb which includes the city’ . ‘Prin- : 


Ps cipal summer resort. Fig. 8 (a) to (d) shows | sections of the grit chambers a 
4 a * This discussion (of the Symposium presented at the meeting of the Sanitary eo healy 
ing Division, Montreal, Que., Canada, October 15, 1925, and published in September, 1926, | 
# _ Proceedings), is printed in Proceedings in- order that the views expressed may be brought 
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the plants together with a ‘eross- of the grit chamber of the | 


proposed Maplewood P Available: records from these plants will be used 


- 


CHARLOTTE 
6 


8.- —SEOTIONS or Gir CHAMBERS ‘or SEWAGE DIsPosaL PLANTs, RocHESTER, N. Y. 


ie —M ethod of A pproach.- " —At the outset the following should be cons idered 
its 

(A) Sourees of grit sewage: (1) Th: sanitary sewage, grit may come 


se 4 from the bathing of people and washing of animals; from erosives and erosive 


from. the washing of cellars and floors _which contain. dust and 


vegetables ‘and foo stuffs and the preparation of food; ‘from silt which 
enters » the > sewers through openings and poor joints and with ground-water 


storm water, grit, may come from “street wash ; from dust blown on 


roofs; from erosives ; and from the. draining of excavations; sand (3) in com- 


bined. sewers an con d 


B). Character of grit: Physical and chemical properties, Properties such 


as ‘organic content, fineness, and specific gravity, are exhibited in Table 5 
sill Of the clean grit from the I Irondequoit, grit chamber, 1.cu. ft. drained and 


the m 1.36, b 
packed weighs 85 Ik lb. The specific gravity of f the mass is 1 it voi 


assumed at 35 os the average density, of the ‘material will be 2. 08, as “shown 


. in Table 5 (A) for mixed sampl es, This grit, although from a combined sewer 
system, shows. the same berry and grape (zaisin) seeds that are found in larga 


- quantities in the Imhoff sludge at the Brighton Plant which, treats the sewage 


from a separate system. _ These. seeds, together with particles of coal, are, he 


princi al objects which give ‘ “loss on ignition”. - . Neither the seeds nor : 
a larger particles of coal pass ‘the 20- mesh sieve, , which fact readily accounts ‘a 


87%. loss on ignition above this size and only 15% below it “Tt will be 
noted specific gravity of the finer material is 2. 23, whereas, 


by th the feet and ‘clinging to, commodities ; from ‘the washing q 
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home-brewing prices material is found i in layers near ‘the down- 
stream end of the deposit i in the Trondequoit grit chambers and at about one- 


half the. depth of ‘the deposit. A few days: after de-watering the chamber, in 
warm weather, this ‘material is foul smelling when uncovered. ti) exo 


> 
TABLE ANALYSIS” or Garr FROM Derarrus 


3 od jedi odt oo bonad sd 


* 

"Specific a) Loss. on” 


a gravity, | linear inch. Passing each| Total 


Mixed samples.. 
Held on 20-mesh sieve.. 
20-mesh sieve. . 


Ge 


Sano Se: 


t 

i 


Novemezr, 1921, AND 


a 1921, and Jan. 380.) 

22 


~ 


B 
OR 


(¢ ) Quantity of grits Certain substances and objects. will be deposited i in x 


grit chambers at low velocity, and ¢ at slightly. higher velocity will be carried 


Aw 


on and caught | on thes screens, ‘The total of such material at the three plants e 
ob, boar (9) mi al 


The Irondequoit Plant began operation in March, 1917, the ‘Brighton 
March 1, 1 1916, and the Charlotte Plant ‘in November, 1921, of 
4 eti It will be noted that wide variations in the quantity of grit collected occur — 
from year to year, due to the fact that most of ‘this : material is brought | down 


HERR 


when ‘the velocity in the ‘sewers is increased by rain and “melting snow. It, 


3 therefore, varies with the - meteorological conditions, a: as ; they y produce greater « or 


the ; a little of this material is putrescible, but at present considerable 5 af: 
| 
4 
¥ 
woe 
wer 
4 
the 
be 


feet, 


with. es pees a 000 000. gal. of sewage, but that it settles and’ is. stored, in the 

at sewers: s (if | their dry-weather velocity is small) until a storm flow occurs to 
wash it t to the treatment plant. Eve sewers have _self- cleansing 

velocities at-all. times, the great mass of grit, is washed in from t the streets { 


during storms and reaches the plant with. the. storm flow, ‘The ‘capacity 
BS storage of grit, therefore, must be based on the quantity that may be brought 


down by the maximum of storms which in the interval 


q 


ANTITIES OF | Grit AND SCREENINGS REMOVED FROM THE a 


DIsPosaL PLANTS, in CuBIO 1 PER MILLION ‘GALLONS. 


Irondequoit. eit! Charlotte. lrondequoit. Brighton. Charlotte, 


— 


Lepr 


= 


2.56 
8.02t 


> 


6. 
6.55 
4.58 
8.60 
8.94 
(6.18 


| 


Q9months. 


Deposition of en and ‘critical 


C. 


"speaker i in studying several for grit chambers. These ‘dat ta 


somewhat amplified, , together w: with certain derived information, are given in 
‘Table 1, exhibiting the sedimenting characteristics of grit. 
Tet Table 7 may be used to determine a tentative length of grit chamber which — 


wil allow settlement of the: various sizes by amultiplying the corresponding 
periods in Column» (6) by the proposed depth of the chamber. This ‘is 
: on a velocity of 1 ft. per sec. As. the experiments on which Table 7 was based 
were. made in still water it is “apparent that, in a flowing stream, eddies will ‘* 


“occur } which w ill lengthen. the nath of at particle of grit. and thus i increase 


aT Another ‘disturbing. element is the commotion incident upon entry to a 

chamber through or along a channel which approaches at an 


but in determining the capacity for a 
| 
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ing grit to settle and allowing most of the organic solids to pass. on. Particles 


.2 


deposit commences along 90- from the entry end. 


4 of relatively large ‘ size will also settle in the chamber éven if their specific 
is s considerably less than the 2. 85 5 mentioned in in Table Yo 


TABLE 7. —SEDIMENTING: oF Grit 


Dosis 


Hypravtic VALUE oF 


f particle, in | 


second. 


( 


| Weight of of sand | of 
‘particles of Time required 


gramme. 


specific gravity 


B51 100 

9. okt 


675 


4 


large plants where, say, 20 000 000 gal. daily may pass: through ¢ a single 


chamber, a width of 10, ft. and a depth of 4 ft. will allow 4, ft. of deposit nM : 
and still maintain a a velocity: of. 1 ft. per gee. Broad tanks sented less depth | ik; 


to maintain a given. velocity and the length of the tank i is proportional to the 
4 depth for a given cross- section. The tank must not be too broad for convenient — i 


cleaning, nor for the maintenance of uniform velocity. in the cross- -section. 
or small plants where 2 000000 to 3 000 000 gal. daily will pass. through 

the « chamber, a channel 4 to 6 ft, wide, and ¥ with the depth. varied by a ‘suitably — 
placed weir, either fixed or adjustable, will readily. maintain a 1 desirable velocity. 


In yet smaller plants, more uniform yelocity can be maintained i in a chamber 
4 ft. ivide a V- ‘shaped bottom formed with slopes of 1 on 2. Ins 


SUE 


for coarser grit in the up-stream. sections of the channel may 
4 
3 washed. down by a “hose stream into the pocket, thus ‘maintaining a Telatively 


lean. channel of constant cross- -section. and,. at the, same time, collecting the 


all cases, dual or multiple chambers are both for ‘convenience 


a cleaning, efficiency, and economy, because 1 in storm flows two: or more may 


be put into service ‘thus maintaining a proper v velocity. _ 


‘te For a large chamber like those at the Irondequoit 


to build up 15 or 20 ft. from: the. up-stream end, cand 1 as this bai sof ait 


4 increases in height and reduces cross “section the grit 


after it has time to 
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SKINNER ON GRIT CHAMBER PRACTICE 
— ON PEACTIOR 
od In general, the coarser ‘material i is s deposited u up tream, but fine majenil 
Zo is always found along the bottom beneath the coarse ‘material in the down- — 


stream half: of the chambers. Probably as the detritus collects in the channel 
“more and more of the finer material is carried along into the Imhoff tanks 4 


the increased velocity. Indeed, ‘at the Trondequoit Plant, “the noticeable 
presence of grit on the brushes of the Reinsch-Wurl is one of the 


which indicate when the grit chambers require cleaning. 


“study of critical velocities at which various: sized particles will move 
i general, the grit ‘to be removed _ 


‘so much “coarser. than that which is entangled in organic solids 
much ‘heavier’ than’ the e organic solids that es essential classification may 


effected ifs a of a about. ft. see. is maintained for a 


—Under various conditions, such as: (a) At all times in treatment plants 
are ‘receiving sewage from a a combined system. ‘Tf, by means of grit chambers, 
4 to 6 cu. ft. of grit per 1 000 000 gal. can be ‘removed from combined sewage 
ei se the inclusion of grit chambers is justified in the design of a plant; (b) in- 
= plants treating sanitary sewage where th there is danger that the heavy solids 


: may clog the sludge pipes of deep tanks. : Some grit will of necessity go on 
into the Imhoff tanks, but any large quantity of heavy ‘sand will render» the 
a drawing of sludge difficult; (c) in plants where mechanical devices” such as 


pumps, water wheels, and fine screens cleaned by brushes a are liable to excessive 
+) 


wear if the grit is ‘hot! removed; (d) where a long outlet pipe discharges the 
sewage or effluent at a a low velocity and there is consequen ntly ron 
Sedimentation in the pipe and reduction of its capacity ; (e) at storm-water 


eno * where it becomes necessary to ‘reduce the silting up and pollution 
streams from this source. to Gt TOL 


: ee 2,—To remove coatse and heavy material as fine as economically advis 


able with the minimum of putrescible organic matter. A small quantity of 


grit nece: ssa) ily continues on through the p preliminary processes, e tangled 


t necessarl 
or enveloped in organic ‘solids from which: it! becomes disengaged in the 


re 


material have bee in in thied’ ‘as’ shown in’ Table 8, 
so- grit in the samples of Imho sludge from the 
Trondequoit Plant v varies, as exhibited i in “Table 8, from 13. 8% of the ‘solids 
‘(dry basis) at the first drawing in ‘the spring to 3.8% for the varewing?in 
midsummer. This ‘ ‘grit” is to some extent mhade up of seeds and coal, as is 
indicated by the “Loss 0 on ignition”. This loss is greater in the larger sizes, — 
same as in grit-chamber material (Table 5). bate 
Irondequoit samples indicate that after ignition only 10% of “the 
grit from the grit chambers is below the ' “passing 50, retained on 80-mesh’ 
Size, whereas in ‘the ‘grit” from the Imhoff ‘sludge the ‘same size 
to 65% residue after ignition. This gives a practical limiting size of 0.20 
mm. which, if it has a specific gravity of 2.65, may be expected to settle 1 . 


process of digestion in the Imhoff tanks. ‘The quantity” and size” of this a 
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in about 14.5 5 sec. Th passe: fter such remova 


found to cause no difficulty in an Inhoff tank and can 


illimeters. nches, nex 


First. DRAWING OF SLUDGE IN 1922. 60 GRamMES OF, DRIED 1922, 138.60 GRAMMES OF 
RAMMES OF “GRIT.” 
in Grammes. od 5 oda in Grammes, 


on next. passing. on next. Bai passing. 


5.2 
_ * Larger sizes broken down by burning caused an increase in weight of these sizes. 


Destin of Grit Cha ambersiaie Jon. & 


7 A) Conditions of f service: hodailg ad te znd 


—If a ‘territory is thoroughly built up and the population 4 


stant the conditions will. uniform at the plant and the design 
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rial 
wo- 
ible 4 
the 
fig 
quantity 
- 7 
nts 
eg 
ite 
li 
q 
sty 
t 4 
t 
ty 
a 
at 
vis- Mesh per 
dinear inch. 
_ 
his 
lids 7 
| 
7 x. 
: 
the 
nts 


—If the | territory is new and i increasing in the engineer must 
- discount the future in his. design, building a number of units or providing © 


pel —Ift the territory presents a widely varying population, such as a sum- 
ye 
mer resort, with a large number of cottagers an nd crowds of transi ients on * 
pleasant days, these wide variations must be considered in the design for 
ill be desirable to maintain an approximately 1 uniform velocity through the 


chambers of “uniform section are economical to corjstruct an 


—Short "vith deep pockets have the of ‘collecting 
grit at one ‘Point for removal, the mean velocity in the pocket and in the 
channel of approach being inversely as the depth of water. ‘Such pockets call” 


for careful design: to avoid, on the. one hand, eddying and scouring and, on 


the | other, ay stratum of dead water in the bottom of ‘the pocket over which 
sewage may flow from the channel cof approach ‘without appreciable ‘change 


Velocity. In the latter case the channe | would have to be designed as a 
long one, using ‘the pocket merely for ‘storage the deposited grit. This 


velocity may be maintained over the pocket by a false bottom. of 


8. —(a) Long chambers | of i increasing ¢ cross-section are suggested as a va . 


may be useful where it is to collect fine grit. This, form 


‘decreases. The depth should be constant and the | channel become wider: down 


stream; tanks of uniform width, but with gr greatest, depth: near the « entry 


end, growing shallower down stream, usually. have a reverse current along 


ar 

- the entry end and the finer, progressively along the channel as the saeae ty 


grit which has settled in the shallow end back to the deep section. 


—The ‘position of entry gates and coarse racks and t the means of 
baffling at entry ‘so that the stream will smooth out as soon as | possible e are 
important, as well as a convenience in making repairs or replacements A | 


type of gate which will admit water over the full width of the chamber 

a small gate. Coarse racks placed in each chamber short 
distance up or down stream from the gate may be inelined for convenience _ 
in raking and if up | stream from the: gates, the entire rack may be slid down ) 
grooves in the side walls so as to be ‘readily removed { for ‘repairs. Tf down 
stream | from the ) entry. gate e it will be exposed when the chamber is dewatered, 


and may act as a ‘baffle. ‘Baffling to break up a rapid, thread in the aul a 


The Irondequoit grit. chamber commences 15 or 20 ft. down 


: 


: bottom for some distance from the ‘deep end, This serves to move the fine 
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q the speaker in, bafile its top. 

4 stream be set across the bottom of one of the chambers at its up-stream end, ss i 
the. purpose. being to. deflect the flow upward, obviating the scour on the 

bottom, and causing an eddy in which deposit might occur. . The baffle 
placed in. No. 2 Chamber, which - was operated i in parallel with No. 3 } Chamber 

and under identical conditions during a period including a week, of heavy 


‘rains. the chambers were dewatered the utility. of the baffle was at 
once apparent The deposited grit : started at the baffle and even gathered -* 


corners up stream from it where formerly the bottom had been scoured 
q “lean, The operator at the plant further reports that 116 cu. yd. of grit 
: “were removed from this chamber, whereas the usual ‘removal i is from 66 to 70 


yd. One previous instance only gave a removal of 96 cu. yd This sim 
; - therefore, has added about 50% to the efficiency of the grit chamber. 

"3 ‘Hr. —Location of Grit Chamber in Flow Line of Treatment Plant. —The 

ae chamber should be. up stream from fine racks or screens, s, for the ae : 

ae the heavy grit will settle out at a relatively high velocity and thereby gs 2 q 

: relieve the sewage before subsequent treatment wherein the grit might cause ES 


-[V.—Methods of Removal of Grit — the Of mest 
; (A) | ‘Small plants handling sanitary sewage only. wil 
quantity of grit, which can be shoveled into pails. this quantity 4 
become somewhat greater, steel cans 17 in. in ’ @iaineter and 24 in. deep; with | 5 
_ bales, can be efficiently handled with a chain tackle and sidewalk ash hoist. 
‘This hand work requires de-watering of the chamber. 
ss (B) In large plants, power may be used with dipper or clamshell sulk 
a bucket and belt, or screw conveyors. These may ‘be used after stopping ¢ 
flow through the chamber, but do : not “necessarily require de-watering. 
ba - Clamshell and dipper buckets are likely to injure the bottom masonry. For 
this reason the clamshell fo formerly used at the Irondequoit Plant has been 
discarded and the body ofa Koppel Industrial Railway car is lifted from its 
truck and into ‘the chamber the shovel. After filling by the 


Rochester the electric hydraulically from the 
of the sewage to the level of Lake Ontario. About 150 hp. is , available we 
all times. In Syracuse, N. Y., clamshell buckets the width of the chamber 
ride on ‘rails flush with the bottom of the chamber and | serape the bottom: 
clean. In small municipal plants where there is ‘usually considerable hand 
labor - available, a an 1 expensive mechanical e equipment r requiring as ‘killed 
operator, as well as repairs and maintenance, w will often not justify its cost. oe 
bea, In a large plant, a bucket. and belt conveyor running on tracks « on the | 
longitudinal walls of the chambers and provided with a transfer table offers” 
an attractive solution. x sand sucker and a vacuum ejector offer interesting 


(C) Continuous removal of grit has 


is not deposited uniformly or 
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V—Final Disposition of Grit “Grit ia generally used for filing and i 

often in to ‘its porosity is valuable ‘for ‘mixing with soil 
growing certain garden _erops, ‘notably, cucumbers, | ‘squash, “melons, and 
tomatoes. ‘It is also useful as a top dressing for dirt or gravel paths “atid 
drives for light o r occasional ‘traffic. In this respect, it is similar to’ coal 
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scrapers connected by linked chains running longitudinally and rising on 
at one end of the chamber have been used, and a curved or semi-cireula 
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UNIT STRESSES IN STRUCTURAL MATER 
‘base: Messrs. Lee H. Muuer and E. F. K org 


n if the Engineering 
_ ment ‘would constitute only the first of many steps necessary in establishing 
fair competitive conditions on a uniform basis. Fair competition depends on es a. 


clear-cut specifications and rulings which .are mutually understood by, and 
acceptable to, both buyers and sellers. _ Obviously, the establishing of a unit 
> ; ‘stress can not accomplish | this condition any more than fixing the dimensions 
and weight of football will assure fair competitive conditions i ininter- 


collegiate contests. Public confidence is based on a general belief that the 
conditions. fair, and that they are understood by all 


— lotEhe engineer resembles a a referee or umpire, in that he assumes the obliga- oe 


en buyer and seller of maintaining mutual understanding as Sa 


_ what is expected from each. . His position is difficult even under favorable 


. conditions, and with both buyer and seller of responsible standing. Under 
existing conditions, there is: a wide variation in local practice, and no uni- 
forml ly accepted standards. This often makes his position resemble that of a 


achat 


‘a referee in equity who. has no accepted precedents to guide his rulings, \ with 


the result’ that neither buyer nor seller is ‘satisfied. ROTI it, 
If the engineer is assumed to be the representative of the buyer, and not 
 athird party functioning between buyer and seller, there : are two major 
concerned in promoting better conditions 
and responsible sellers of f structural steel have long felt the necessity of some q ‘a ; 
step being taken,. ‘and that: later this necessity would be crystallized 

_- ~ Responsible sellers with huge capital invested in 1 plant equipment have been 


mares with financial losses due to their unwillingness: to. ‘meet the con- 


© This discussion (of the Symposium presented at the Special Meeting of the Structural 
fs prints New York, N. Y., October 28, 1925, and published in September, 1926, Proceedings) — 
is printed in Proceedings in order that the views expressed may be brought before all mem-— 
Bisse! + Chf. Engr., Am, Inst. of Steel Construction, _ Cleveland, Ohio. ie 
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| and manufacturing fields. Through the American Institute of 
_Steat thes cles ave initiated, with the cooperation of 


bie, 


— which together prc definitions relating to all the agnsgen 3 of it 


between buyer and seller. tom. scrapers. 
A committee of five men of high stan nding in the architectwial, -_engineer- 
and academic professions, was asked to prepare a standard. specification. 4 
; ‘These ‘men have n no financial ‘connection with the sellers of utr ‘etura 


Four of them stand high i in ‘the Engineering Profession ; ; the fifta is a senior 


member of a large architectural firm in the ‘Middle West. agreed 


a unit stress without a specification: requiring its use in 


accordance vith good engineering “practice, would be of no value, and 1 they 


have ] produced many leading engineers approved and accepted as 


a. 


In the years following the publication of this specification, about sixty 
cities in ‘the United ‘States and Canada have permitted its use. for building 
- code regulations and n many buyers have required its | definitions as the basis of 


Outside. the ‘conditions fixed by ‘this specification, there are many things 
which ‘no uniform understanding existed between buyer and seller, 
which were the occasion of constant controversy. _ These have been exhaustively 
“listed, and after careful analysis, rulings have been fixed in a standard code 
of! practice, which deals exclusively with physical. ec conditions sand does not 


Definitions that are unfair to either buyer or seller ‘cannot survive, and for 


4 


‘this reason the co-operation of many engineers and architects was sought in 


receiving plans and preparing prices from all sec- 


; a tions of the country, are forced into more intimate. contact with the, variable _ 


eonditions the “engineers or architects. They have been. obliged to em- 


ploy expensive and efficient talent ‘to study. all the. conditions: and 


tice, ¢ 
many tricks of evasion of building code requirements by both 
 petent and cc competent engineers, neither of which . observes the 16 000 Ib. stress. 


foie 


The incompetent designer knows there is a wide margin of safety in the 16 000 
‘Ib. stress to cover his incompetence and ignorance, and sees no reason why he | 


should 1 employ a competent engineer When the unit stress is accepted as a 4 
proper substitute. for technical training a - and experience. ‘His. designs: include 


4 1732 MILLER ON UNIT STRESSES IN STRUCTURAL MATERIALS (Papers. 
— 
3 
— unit stress 
zbut asa representative of the manufacturing interests, the writer 
— 
| 
— 
— 
— 
> 
£ 
resembles the treatment of physical diseases in that _a proper diagnosis of the 
4 
— 
— Manufacturi diti seldom th fixed by t Ee 
conditions are seldom the same as fixe woengi- 
— 
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apers. On UNIT STRESSES IN STRUCTURAL MATERIALS 
& nothing that indicates consideration of unit stresses or engineering principles : 


as the material specified is as often wasteful : as it is too light. ould 
an increase in the basic unit stress would lead to a change in this ‘ype 


of design, it would be the first « evidence indicating any consideration of stresses, 


os 


and would have to be accomplished by turning the work over to a competent 
‘= esigner where it properly ‘belongs. This ‘result is already apparent in cities 
where the 18 000 Ib. stress basis i is used as building code requirements. actOI 


3 the Annual “Meeting of the Building Officials’ Conference héld in A ‘April, 
‘the Building ommissioner of stated that “prior to the 


lly a “al plans ignored en: / 


: adoption of the 18 000 Ib. stress, practica plans ignor engineering pene 
ciples, and that the change had resulted in ‘plan complete elimination of 


errors. ‘Fabricators have also noticed that plans are bemg prepared more com- 

“pletely, and that competition is on a more even basis. 

evasions by competent engineers are very different i in that they are 
based ‘on judgment and engineer ing experience, and although they may not 
be structurally dangerous, they are unfair competitive practices which encour- 
a constant lowering of. standards. The evasive practices used by com 


tent designers ‘s although safe, still constitute as great, if not a a greater menace # 


to fair competition than those of the incompetent EN they establish prec- 
edents for more dangerous evasions. The competen engineer ‘justifies 


practices a as necessary under existing conditions, as he knows ‘the incompetent 


- designer pays no attention to unit st stresses » and th the competitive ‘competent - 
‘signer indulges in similar evasions. The result is that ‘the buyer of struc 
tural steel i is in the dark as to whether he is purchasing a unit stress, a column 
ad _ The question of a a techr hnical justifi cation : or increased unit stresses has be been 
‘abe discussed, and it it seems almos generally accepted that if properly 
Las 


designed, manufactured, and the: material may 


to design and the to fabricate and erect it. 
| ‘Tt was not so long ago that a modification of the unit stress was used to 


care of the difference between live and dead loads, but the Engineering 


- Profession has practically abandoned this method of disguising its lack of ‘ae 


nowledge regarding live load: conditions. — Competent engineers still express 


oubt as to their competitor's 8 ability to use higher unit stresses. The answer 


“again is not the: unit stress, 3; but the | enginedring, principles: which fix: con- 


emergency of the present generation brought about: by the fact t that there. 

has been’ greater industrial and economic changes in the 35 or 40 years in Bon? 
which structural steel has. been a commercial product than any previous 2. 000 as 


i att ‘The transition from the Iron Age to the Steel Age v which was the result of 
temperatures that made possible the commercial production of steel ingots, 


— 


started a new era, and we stand 80 close to the threshold that it is ‘difficult: to 


comprehend itp such a transition the 
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more is on ability to mobilize man 


establish nationally accepted standards, needs ‘more. than the mere 
recommendation of nationally recognized, technical organizations. It Tequires 


the aggressive effort and. co-operation of responsible engineers and manuf ac- 
Mee turers to the end that the purchaser of structural steel may know that a 


oh National standard exists, which ‘Provides ample assurance that his. structures 


‘ all ‘the practices that have come into” existence under the 16 000 Tbe 


stress, it is impossible to establish a standard ‘on this. basis, particularly w when 


q 
_ practically the | entire Engineering Profession realizes that it does not provide 4 
the economy whic ‘good engineering a and higher unit stresses justify. Engi- 


neers must be willing to submerge their individualism and forget that ‘personal : 7 


_ liberty entitles each engineer to his private column formula. — Standard prac- 
ee, can not be attained as long as the conditions existing in connection with 

the 16000 Ib. stress continue; and they will continue unless they eae 


aa? 


obsolete by the necessity of incorporating principles to  Teplage 

unit stresses which do not require them. 


interests ‘of the responsible engineer até identica’ with those of 
manufacturer, an¢ and operation is the most effective way to attain 


ihe, a common | objective. The writer is ‘unaware of the Society having in the past — 

i aa recommended any engineering or trade practices as proper for general accept- = 


ance, but, nevertheless, he feels that even the i informal co- -operation of 


‘eee - Structural: Division would be of great value i in ‘improving conditions in the 


the ultimate ‘purchaser 


ee Engineering Profession and the industrial field, and to 


F. Kenvey,* * Esq— unit working spresses “safely 


carefully the uniformity of the inatistial and > degree of. swith 


. which its behavior under application of stresses can be predicted, If by com- 
-putation the stresses which will be produced in an engineering itructure can 


be predicted, and ‘a material is available the properties of which _ in. resisting a 


such stresses can be predicted. with certainty, the safety of a structure 
igs is simply one of mathematics, and there is no necessity for econdmic waste in 
co multiplying the ‘80- -called factor of f safety. _ If, on the other hand, ‘the character 


of the structure is such that direct computation of dtresses is snot 
‘J possible, or if the properties of the material used cannot be pred: eted, a much — 
if greater ‘Inargin must be provided between the allowable working) stresses and 
the ultimate strength of the ‘material. ing code nent Po 


‘steel is easily the most certain and uniform of engincéring 


materials. af This is due primarily to its being" the result of a fusion process 


; producing: a material which up to the point t where it is ‘poured. into the ingot 


"Metallurgical Engr., Bethlehem “Steel Co., Bethlehem, Pa. 


pioneering is natural, but the sooner everybody co-operates 
attained. ‘This has a phase which quicker fair competitive conditions will 
=! as a phase which i atic : 
| is of National importance in that under 
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ait 


£ one by the great advancement in the art of steel manufacture as the 


ai 


_ | Those who have not been in close touch with ies history of steel making 
have little conception of the changes and refinements which have taken place 
in, say, the last twenty-five years. ‘ofl 

Twenty-five years ago ‘practically all the chemical analyses for the 

cs outstanding element determining the strength of steel, were made by the colo 

method.'’ This’ while. quick was, , when compared with present combustion 


_ methods, ‘quite inaccurate. The necessity for greater certainty has led to its 


being supplanted entirely by the combustion method. These improved methods 
Re. 4 helped 1 not only in the analysis of the finished steel but made it possible to 
determine, equal accuracy, ‘the progress of the refinement in the open 
hearth. . The old crude fracture test which in the past was the: melter’ s only — 
guide, has been. supplemented these improved analytical ‘methods which 
largely remove the doubt and make the open-hearth practice almost a ‘certainty. 


ae Along with these strides | on the chemical side, the physical testing of the 


steel has kept pace. >. Every heat is so thoroughly ¢ tested, and the physical 
yesults are so corre 


lated with its chemical analysis, that it is regular practice | 
to make a chemical analysis of a small test ingot cast at t the ti time the ‘melt is 

teemed, and from this analysis predict within a probable error of 1000 or 2 000 
b, the physical strength of the plates and shapes rolled from that melt of - 
steel. . The certainty and uniformity i is such that an entire melt of steel can ee, 

be safely rolled into a required finished product which would probably be 

nothing but s scrap if the predicted qualities should not be obtained. ii da berent ag 


= get uniformity in the steel, manufacturers have been driven to the 
closest scrutiny of the raw materials used. 


ay Everything going into the charge 


nalyzed and tested, and must meet closest requirements. To give an ‘ioe % 
instance of the wonderful work which is being done, the record of one of ‘the 


is a 
2 tg 
- large blast furnaces at. the J ohnstown Plant can be cited. The pig iron was 
in the manufacture of steel. All this pig iron was within a total 
- Tange of 0.25% in silicon and had to be less than 0.05% in sulfur. The 
furnace was “blown in”, ‘in October, 1924, and from that date to J June, 1925, 
; ie period of eight months, did not produce one cast outside the close require- 
; _ ments named. This is illustrative of the care with which the modern steel 
4 industry i is working. These features of steel making have been briefly cited 


80 
as to show the precision, which i As 3 required and attained, and d the manufa eture 


go on. some t the commercial testing of structural steels to be 
j st a _ mechanical gesture. i, Test after te test and melt after melt i is tested in th 
physical testing re rooms. Al day long at a large mill this ; goes on. It has; gone 


n for years, and one hears sometimes a complaint that “none of the tests ever 
fails”. They seldom do fail. This i is the strongest proof of the certainty and 
of structural steel. These words ‘ ‘certainty” and ‘ “niformity” are 

ressed because they belong peculiarly to structural steels, and they are also 
- e words which justify a a relatively high permissible unit stress ir in design. ‘i. Ee 
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KENNEY ON TURAL MATERIAL 


present unit stress is jlangely: due to the desire to. take care off the rowin 
loads: of railroad | rolling equipment. This feature should be honsidered 
fixing unit stresses for railroad bridges, but it should not militate against the 


5 


ofa proper unit stress in the economic design of other struchures. 


(Some the previous speakers have advocated field point in 


determining the permissible unit: stresses, Yield -point. is not easily deter- 


mined commercially. Assuming that. the method. used is the “drop of 


curves are not similar, even in the same The ne"essary | opera 
ti on of straightening | affects the elastic curve. _ The ultimate str ength i is not so 


affected. The point of plastic yield is theoretically of interest, but the 2 diffi- 
culties in the way of its” commercial determination should be. carefully 
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‘tated ‘to Bf ot: ear! itedt et iT 
F. 0, Durovs,t M. Soc. a. (by letter). $—The 1 valuable work by the 
Bridges leaves. much. to be done 
it has attached ‘the floor r system only... The report§ is not 
a final one o on impact in highway bridges ; and ‘the Committee should be con- 
Fes order to give it the opportunity to i investigate impact in truss 
‘members. Experiments were made by the writer during to 1918 under 
: the auspices of the University of Tllinois and the Illinois ‘State ‘Highway Com: 
LN. Johnson, M. Am. Soe. C. By: State Highway Engineer, and 


have been reported in part. The results. tthe importance of 


s the of the ‘lo: 

on the prema is concerned and amount of ir mpact under normal 
surface ¢ conditions. On stringers « 
ance should not exceed stringers of plank floor ‘bridges the 
allowance should not exceed ‘Der cent. The’ high impact “percentages” 
; obtained with the use of 1 by 2 -in. ‘and 2 by” 4-in. . obstructions are of interest 
but not be ‘used i in practice as | similar not obtain. 


on account of a FOL. 


writer's experiments were he Tilinois State 


nission being the first: to omit impact: from consideration. in designing 


L saving the the ‘span. Several other | States now follow this 
‘The amount of the saving in the ec cost of a span c can be appreciated when ‘it 


considered that the weight of the floor joists and beams i in a truss” span is 


ote This discussion (of the Final Report of the Special Committee on Impact in Highway 

¥ Bridges, presented at the Annual Meeting, January 20, 1926, and published in March, 1926, 

_ Proceedings), is printed in Proceedings in order that the “views expressed may be brought | 

before all members for further discussion, = = = = stool ots 

Director, Div. ‘of Civ. Enz.. Lafayette Coll., Basten. Pa. do 


Am. Soc. C. E.. . March, and 1 Discussions, D. 442. 
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continued as the impact for truss members are entirely different 
from those for floor systems. The Committee might well consider the probable 
economy of thickening the concrete floor-slab, thus saving in the floor steel 
| 
hei 
2 
oo 


oe 


= _ approximately one-third of the total weight of the steel i in the coan, and ‘that 4 
o one-third has @ cost. per pound-less ‘than that of the vemainder. 


The instruments used int the experiments noted: were the. Frankel — 
tometer and the Turneaure extensometers. a The loads were an 8 800- lb. ‘two- a 


horse team, an 8-ton street ‘roller, a ton farm engine “follovled by one 
more 13-ton stone wagons, 4300-lb. automobile, and a 1 7004. 


= 


buggy. this latter load it was possible to load a bridg to approxi- 


mately 1600 Ib. per lin. ‘ft., or 400 Ib. per sq. “ft. of roadway. The speed was 
cae | believed that Fi ‘igs. 10 to 18, showing the results of these teste: point 


“2 the way to the necessity of further experiments ‘with the more accurate instru- 
ak. ments and methods of the Committee. Each diagram is briefly analyzed in 
order to call particular attention “to conclusions may reasonably 


drawn at this time or or possibly i in the light | of the results of futur? ¢ experiments. 


ot > 


boaiatde 


10. —VanraTion 1 IN IMPACT FOR DIFFERENT ? ac 


AND DIFFERENT LOADINGS. 


10: shows that lighter loads produce greater percentajzes: of impact 
than heavy « ones; ; but it should be appreciated that the sum tqtal o of the live 
an stress plus the impact is greater in the case of heavy loads; As would be 4 

the lower chord members, where the load is applied| show greater 


Fig. a the experimental static is shown to be Tess than the 


‘¥ 
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with a ‘concrete floor. y Evidently the conereel floor acts partly is an auxiliary 
i chord and also, functioning | as a continuous beam, transfers, t load more or 


i common use is s shown by Fi ig. x. 12, the hip v verti cee] wid this ain 7 
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exure compression member is shown 


wil | be noted that t the « effect of | impact continues more or less proportional 


Speed hes er Hour 


VARIATION IN FLEXURAL END 13 


ot more than 50 per cent. Wit ith a | heavy load it would be’ “aly 


up: from deflectometer 


éavonly 

Speed In Miles per Hour 

 ye.1 4.—ComPantson or IMPACTS BY DEFLECTOMETER 


0 DUFOUR ON IMPACT IN ‘HIGHWAY BRIDGES Papers. 
— Fig. 15 is 
Tings at the center or me spa, 
| 


Figs. 16 to 18 show. the effect. of the’ foor: in, reducing 


live load, stresses, and impact. With the heavier loads the stresses ‘were 


greater on members of both classes of bridges but the _— stres 


act 


Percentage Imp 


a 


15.—CoMPARISON OF IMPACTS BY, 
READINGS, COMPRESSION MEMBERS OF VARIOUS ‘ths 


the with Fig. 15, it might at first appear ‘necessary to, 


“allow a 50% tape coefiicient i in truss members with concrete floors. Figs. 16 


c overe Fleer 


Counter 


Counter mph Counter Zomph 


IBRATION OF OUNTER—PLANK AND CONCRETE SPEEDS. 
18 tha this is not the case, since the concrete live 


2 ie so that the sum of the live load and impact stresses is less i in the case o 


mal 
a 
diut 


rs of concrete floor bridges than the stress’ in. “the like 


dito 


Plank Fleer 
baby 
IBRATION OF LOWER CHoRD—PLANE AND CONCRETE FLOORS. SPEEDS. 


evi stool sterottos etodmront ati aati 
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"What it is now necessary to ioaw is whether the high- -speed heavy _— 


cause high impact stresses truss ‘members; and to determine this, 
further experiments are ‘mecessary. ~The » Committee, 


- tinued with instructions to inve stigate this phase of the ques estion of impact. 4 


therefore, should be con- 
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PROGRESS REPORT OF THE 


ation a 


Flood Protection Data has a definite responsibility within ‘the field 


OL 


of hydrology and related d subjects. ‘The Progress reported thus far justifies 


a 2 yee that an c orderly system will be evolved to take the place of the usual 
_ haphazard methods of comparison, if financial support is forthcoming in the f 
future. The Society apparently faces the alternative of either abol- 


ishing» the ‘Committee or allowing it to function in. its proper sphere. 2 It pr 


would seem proper to provide co- operation thereby with any y district that hes nh 


retained specialists fois the study of local flood danger and acting 
in an advisory capacity, he Committee representative would obtain access 
to all the basic data c ollected, and could assist in the process of co-ordination i 
mong the activities which th Committee might well undertake is a 


thorough correlation ‘of data expressed by the U. 8. Weather Bureau in terms — 
gauge heights, and. by the Survey, various States, 


corporations, as volume f discharge per second. he longer such 
problems are neglected, the more difficult and uncertain will be their solution, 


the observation stations maintained by independent agencies, 


though not coincident with otheps in the same district, may yet be 
- one with another, the hydraulic elements of the ‘channels may thus be “ann 


m mined d, and the gauge heights of past decades may be | interpreted in units 0 
Conyersely, any protiable rate of run- -off would correspond toa 


- height of t ‘t he flood- plain, and + ‘the zone of inundation would be known and 


IBIS TOL 0: g 
could be -yacated in advance. instead of during the period of dan 


-* This discussion (of the Progress Report of the Special Committee on Flood- ose bet ‘er 
a Data, presented at the Annual Meeting January 20, 1926, and published in March, 1926 3 
ceedings) is printed in in 

all members for discussion. 


lis Received re the Secretary, May 15, 1 1926, 
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aa of Cleveland, Ohio, and except ‘for a short time was with that Company until 


Harlem: Ship Canal Bridge at 


MEMOIRS OF DECEASED MEMBERS 


will be reproduced in the volumes of Transactions. Any information 
’ which will amplify the records as here printed, or correct any errors, Te. be forwarded to | 
the Secretary prior to the final publication, 


Edwin | Gifford, son. of, win Harriett (Searles) 
ifford, was born at Long Ridge (Stamford), O onn., on March 20, 1864, ‘The 
amily is a Colonial one, his great-grandfather, a native of Rhode Island, hav- 


ing served i in the Revolutionary Army. His grandfather was a Baptist min- 4 
‘ister who held several charges in Eastern New York ‘and ‘Connecticut. ‘His, 


- father when | a young man taught school, but later engaged in carriage manu- 


factring and continued i in this business until his death. 

Mr. . Gifford received his e arly education at Long Ridge, having atten ed 7 
n 
1 


both “public and private there. He also, attended a boarding- -school in in 


Noroton, ‘Conn. after which ‘the ‘Stamford High School. For a 
year or two after graduating from High School, he taught in. the country 


schools near r Stamford. In the fall of 1883, he entered onanctant Polytechnic — 
Institute, at ‘Troy, N. » a from which he was graduated 1 in 1887 w ith the degree _ 


Immediately after his graduation Mr. Gifford was employed by the eate, 
ville Bridge 2 and Tron Jompany, of Louisville, as a Draftsman and Sho 


Tnspector. In "1888, he accepted a position with the ing Bric 


5 a 105 . He we was: located i in Cleveland until 1894, as Principal Assistan stant F Engineer 


TG 


e Designing and Contracting “Department, ‘and, later, 1 was, in charge of — 


q 


designing and contracting. . Among other work, he designed a a 312-ft. swing ; 


for United ‘States Government at 0: Oakland, _ Calif. ; 


ever bridge over the Willamette River, at Albany, Ore,; 2 a preliminary d lesign | 


or the | New York Central and Hudson River_ ‘Railroad Company's s four- track 


wing bridge o over the Harlem River, at New York, N. Y., anda ‘owing bridge 


and viaduct for Tacoma, Wash. He also designed extensions to the plant of 


> 


3 In 1894, “Mr. Gifford was placed in charge of the New York Office of the 
Co 


mpany, and took up his residence at Stamford. The New York office handled — 


all matters pertaining t to ‘the sale and | erection of bridges and structural, work 


in the Eastern territory. During this period, he was also in charge, for the 
ial Contractor, of the erection of the New ‘York Central and Hudson River Rail- 


Company’ 8 four- track swing over the River 


og In 1898, Mr. Gifford was, for a sho: 
Company, in acting in and near ‘New York this time, 


| 
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EEYR: Hood Company proving ‘unsatisfactory, he returned ‘to his 


ad 


: with the King Bridge Company, and was s placed i in charge of the New York . 


Office. “He remained this osition ‘until 1905, when he became connect 
with ‘the firm of Milliken Brothers, of New York,- 


the Bowles- Gifford, Company, Contracting Engineers, of New York. 
Tn 1911 he found it advisable:to. ‘interest others in this Company, rand hi 
fforts resulted in. the formation of its successor, The Jobson- Gifford Com- 


"pany, of which I he became ie Vice 1ce- “President. His active connection. with) the 


"management of this. Company \ was of short. duration, although he retained 

is interest in it until his death, siagvivenae’d edt. bos. 


oe _ In 1911, Mr, Gifford became_ Secretary of of the Bridge Builders’ Society _ 


and of the Structural Steel Society, both h of w which a had headquarters, in New 
York. Shortly, afterward, when these two associations were merged, becoming 
‘the Bridge Builders’ and Structural Society, he was ¢ appointed 2 as Secretary and ce ' 


retained that. ‘position until “the: ‘dissolution of the Society in 1 1992. There- 


after, he “was not active in his profession, but ‘deroted his time to. persona 


‘became a resident of ‘N. Mr. Gifford i identified 


was Director of both. 


ST 


g and Loan “Association 


‘th Wi 


Master, in his He served a 


Tax Assessor of. town for a number 


Paes While of a rather * retiring | disposition, Mr, Gifford was held in high cer 


7 all who were closely associated with him, ant, will miss his, quiet 


: ‘He was married i in Cleveland, Ohio, in 1890, and is survived by his uiposl 
(LeVake) Gifford, ‘two sons, a married by his 


ae Gifford was, elected an Associate Member of the American Society 
Civil Engineers on October 7, 1891, and Member on J anuary 1896. 


Edlow Wingate Harrison was born in New York, N. on May 9, 1851, j 
: 


the son of Samuel FE. and Sarah | Edlow (Williams) Harrison, He received his 
4 early education in the public schools of his native > city a n nd, later, at the aut eo te 
Free Academy. In 1866 he entered the ‘Engineering Classes of Cooper 
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Union from which he was graduated in 187 13, During the same period he was 


nib Between, 1872, and 1884 he 3 was in the office of the firm of Bacot, Post, and 


es Camp, at Jersey City, N. J., laying the foundation of that broad detailed 4 

— _ experience and technique that he used so successfully in his later career as — 


ie ‘From 1885 to 1893 Mr. Harrison served as Engineer of the State Board — 
a. Assessors of New Jersey and as such originated the methods of physical 
valuation of all railroad property that— are still used in taxation. He 
ra served as as Expert for the State in 54 the litigation establishing the legality of | e 
‘Tm 1888 he held of Expert for the State of New 
ee and the Pennsylvania Railroad | Company it in the litigation i in opposition ‘ 


2 >: te the Baltimore : and Ohio Railroad Crossing of the Arthur Kill without an 


rom 1888 to 1880 and w with his associates incorporated and 


| 
ineer and 


| 


“Mr. "Harrison was intereste ‘ing abit in Ter ersey City 


; ae wiki in the State of New Jers ersey., He was one of the first to project ‘the Hudson “4 
County Boulevard, Tunning from Guttenberg to Bergen Point, Bayonne, 


which he was Chief Engineer from 1892 to 1898, This highway which was 


nned with great ‘skill and foresight, is considered one of the greatest assets , 


te 


4 
oO He was largely instrumental in securing an | additional gravity suppl y ‘Of q ¥ 


‘pure: water for J jersey City which for 


River near ‘Belleville. About 
bx (1900 a contract was made by the J Jersey City Water Supply | Company, of which a 


we was Chief Engineer, to ‘supply 70000 000 ) gal. daily from’ the 


Rockaway tributary « of the Passaic River. This work involyed an expen: 
about $ $7 500 000° and was completed. i in anw 


J ersey City and | the adjoining territory were the termini of numerous 

trunk- line and Mr. Harrison was called in consultation in many 


trov ersies. which “arose as to. the proper valuation for taxation 1 to be ‘placed 


ping. He was frequently i in 1 Court as an expert witness on valuation in 
neetion with the diversion of. water, power, and n many other Matters. 


From 1897 to 1911 held the Position of Expert for the Central 


Delaware, Lackawanna and Western, and the ew. York Central (West onal 
Railroad ( Companies, as well as the North German Lloyd. Steamship » Company, 


in the examination and determination of the - physical value of the, terminal 

yards, piers, and structures on the New J fersey shore front of New York Harbor 
the settlement of. State and municipal 


ao He also acted as Consulting Engineer in the examination and re} ort § as Bi, ; 
Drow true present value of the Hudson River Tunnels in the settlements 


many ‘years had been supplied | with the 


ved ditare 


the railroads and also | on questions of valuation. regarding docks and ship- 
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the ‘State, and made an “examination and report for the: ‘City of 
“Hoboken, N. J., on the value of lands and improvements along its waterfront. 
Mie. Harvisont Was consulted t in the planning of the trunk sewet in the Pas- 


“gate River Valley from Paterson, N.T .. to the point of discharge i in New York ae tees 


In ‘Addition to work he o on a genetal practice 
which included roads, bridges, and other important ‘eonstrti¢tion. “He had 


i ‘studied the sewerage systems ‘and toad works of Great Britain, France, Ger- 

§ many, and Switzerland,-and had tised some of the foreign me thods of design a 

and construction in ‘his work in this country. 

My. Harrison an attractive pe personality: and Was a fiat uthisual | 
‘mentality, being possesséd of a -yetiarkable 1 memory for detail, which serve 

him well during his engagements on important cases in Court. 19 Sanitary 


ters interested him, and he 4 was influential in promoting better conditions of ae 


living. He ‘was an engineer of remarkable qualifications with deep imsight: ‘atid 


was interested in ‘military and served the Fourth 


rd of Ne ew Je ersey, for fifteen was a of the 


‘New Je Je ersey y State ‘Sanitary the New ersey State Chattibe 
of Commerce, the Hudson Oounty Historical Society, the Carteret of 
Jersey City, and the’ “Clad. Mr. Harrison also 
1 Church of Jersey ity, until he 


moved to Montelaiz, he became affiliated with St. James Protestatit 


1885, he was to Martha A. Bumsted who died the following 


In 1889, was marri ed to ‘Harriet Taylor who died 


Wik 


was elected a “Member of the A 


a 


‘Kenneth. Phipson’ Hawksl ey was born on }eptem mber 1 15, 4869, n 


_ 


>. 
“Hngland. He, received his education at Welli ngton. St 
gubsequently, at Trinity ‘College, Cambridge. 


nit’ 
He was first. employed ‘under the direction of his fathet, ‘the Chatles: 


“Hawksley, a Past President of ‘the Institution of | Civil Ww was 
partner in the firm of T. and U. “Hawksley. He also served a8 Apprentice 
fhe workshop, of the Glenfield Company at Kilmarnock, Scotland, from i889 
to 1892, and in 4893 studied at University. College, 


Memoir data on file at Society Headquarters and from information 
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“MEMOIR op HOWARD.’ VERNON HINCKLEY 


i F ‘rom, 1893 to 1896, Hawksley was engaged on. various Par liamentary 


4 surveys and in. superintending the construction of. engineering work for the 7 


firm of T. and C. Hawksley, including water-works and pumping. stations, me) 
which the most important were those at ‘Sunderland, Bristol , Coventry, id 
Banbury, as well as “impounding “reservoirs at Newcastle- -on- -Tyne, Bristol, 
‘Huddersfield, and other places. He was also‘engaged, in: the construction of 
jgas-works at Darlington, Sunderland, Lowestoft, and Folkestone, _and of sewer- 


age works at Birmingham a and Yeovil, as well as “numerous smaller works, He 


at - continued in similar work until 1899 and took | part. in the responsibility of the - 

design, as Engineering Assistant for the firm. 

January 1, 1900, Mr. Hawksley entered into partnership with his 

father and with him. carried | ona large. practice as Consulting and aia 
tional Engineers, principally with reference to water, gas, and sewerage works. 

a \He, became well known as one of the foremost experts in water supply engi- 

ymeering. in England and was in constant, request in giving evidence before 
Parliamentary Committees on behalf of water corporations. and « companies. 
During the. World War he was appointed Consulting Engineer for Water 

Supplies in connection with the M inistry of Munitions and. designed and car 

i ried out the construction of large works for the. Gretna, -Avyonmou thy, Queen 

Ferry, Henbury, and other large explosive plants... youth ont 

oo Gia At the time of his death Mr. Hawksley was a Member of the Council of the — 


Institution of having been slanyed. in 1921, and was the 


‘Howkaley. was elected a Member of the of 


Hl HINCKLEY, M. Am. Soe. E* 
A 


‘Howard ‘Vernon was born - Ne ovem mber 


22, 1855. He was the son of ‘Nathaniel and “Ann | 


His technical education was ‘received at Worcester Polytechnic Institute, 
., from which he was vas graduated in 1876. 


Worcester, ‘Mass., 
1877 to 1893, Mr. was in the Engineering 
ment of th e Atchison, Topeka anta System. As Assistant Chief 
Engineer, which position he filled for twelve ‘years—1881 ‘to 1893—his du 


included the designin of. ‘bridges, buildings, shop yards, ‘track appliances, 


water stations, and passenger ‘terminals; hydraulic "problems on the 

Mississippi, Missouri, Kansas. and “Colorado Rivers; interlocking signals; 


inspection | of pavements, sewers, ‘gna other public. improvements i in Chicago, 
Roe Kansas City, Mo. , Topeka and Wichita, Kans., ‘and Pueblo, Colo; and 
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OF EPH WARREN HOOVER 
passenger and freight terminals in’ Chicago, Kansas City, 
From 1894 to 1899, Mr. Hinckley, as. a Consulting Engineer, was engaged 
on various irrigation, railroad,, bridge, water- works, sewer, light plant, and 


paving improvements, In, 1897, he built the Melan Arch. ‘Bridge. over. the 
K 


‘eg 


rere nd 


ansas River at Topeka at 2 a cost of $150 000,. and also designed four municipal - 
water- -works systems. He acted as Sewer Expert in ¢ a ‘suit against the City 
‘Topeka. in 1898, 43 As Consulting . 1899, he, designed 


oncrete bridges, for. Des Moines, Towa, ‘Columbus, Ohio, and several other 
cities; ; chief : among the improvements ha handled at. that time, . were the valuation — 7 
of the Topeka Water- -Works, and the of Muskogee Townsite. ad 


vif 
in chai 


r 


disposal problems took up his time from 1910 to 1913. 


_ his work had been largely confined 'to bridge and highway construction, and 
| 


for the last few years he’ ‘was connected with the State Highway Bridge 


Always interested in’ Society My. inckley was a leader in all 

‘matters of interest to Oklahoma engineers, and for years his untiring work as 


Seeretary of the Oklahoma Section of the Society, kept Oklahoma engineers 
together. — He also served as President of the Oklahoma Section i in 1919. : the ey 

My ‘Hinckley “was” ‘a man of ‘strong opinions and principles and could 
i always be depe nded ‘upon to fight for what he ‘thought was right. He wi . 


respected : and honored by all engineers who knew him and his death leaves es 


a vacancy in the Oklahoma Section that will be diffic ult to Rivest 
November 17, 1880, he was married to Lettie S. Cooldaugh, of 
Towanda, ‘Pa., who, with their two children, Mrs. Hila Wunderlich,” of 


Oklahoma City, and Charles M. Hinckley, of Ponea City, Okla., survives him. 

Hinckley was elected a Member of the American Society of Civil ie: 


5 
JOSEPH WARREN HOOVER, M. Am. Soc. E.* 


» Warren Hoover was: born on November 19, 1850, on a farm 


is parents were Daniel and Mary (Kryder) 
With his two brothers, ‘William H. and Frank K., his boyhood was 


among typical of what: might be called the second 
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the at the.nearest ctossroads and 
was carried on at Mount Union College, Mount Union, Ohio. 
_ A combination of circumstances determined Mr. "Hoover's | life work, ‘the 
“first incident occurring on a ‘sweltering day when his breath was knocked out 


of him by the handle of a plow: which he » was ‘guiding. ,. The result was a defi- 4 


rejection of farming as a life occupation. The fact that his father, Daniel 


_ Hoover, through self-training, had become competent Surveyor and fre- 
quently surveyed the farms of his neighbors for drainage purposes, ete., ptob- 


ably” aroused his interest in surveying. this time a new tailroad called the 
Valley Railroad was being run south from Akron, Ohio, about ¢ 


: ss to the west of the old farm. This may ha 


ing. 


he fall of He Unive Department, three 
years later, in the | spring of of 1875. In ‘this period he coy ered four years. of 


work in in Civil Engineering the working. years “nearly. one- -half f of 
ea 


ach spent, during e construction season, in field work the ‘Valley 


Ra ilway Company. _ Of this work and character at that time, P aie Dudley, 
‘Chief Engineer of the Valley Railway ( Company, wrote on 21, 1874, 
as 


follows, “His ‘ability, fidelity, and strict integrity ‘are such, that they, com- 


him to any one”. edt. le, oft to 
After his graduation, | Hoover's first professional employment was as 


Assistant in an Observatory i in Cincinnati, Ohio, This work was very inter-— 


4 ay ting, b but not sufficiently lucrative, and in the fall “ol 1875 he secured employ-_ 
“ment as Ch ief Engineer 0 of. the Indianapolis. Bridge Company. _ He inyested i in 


e Company all the money ne had saved from his ‘summer employment in 


‘previous years. Within a year, however, the Bridge Company p 
: ‘financial difficulties, and Mr - Hoover lost the» investment he had made and his 
3 oyment as well. “i The effect of this experience was to implant in him a 


-deep- seated and permanent conservatism, which resulted j in a life of hard ‘work, q 


careful planning, and avoidance, as far as possible, of large hazards... 4 
P| 


: aad He returned to Canton and for a time was engaged in designing and build- 


Bridge Company, of Odntdn: He found this work interésting, sufficiently 


Temunerative, and well appreciated, but much too confining, and, in 1884, hav- , 


ing made a contract ‘the Tren to represent it q 


— facilities of the Company were adapted only to the fabrication | of ‘biatoedy 


‘bridges a and steel viaducts and his field of operations, therefore, followed that 


ing highway bridges. In 1878, he was employed as Engineer by the Wrought | 
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tn the West at that time there were few engineers in the design 
of such work. Most of ‘the county engineers w were ‘only surveyors ind not 


for “economics al bridge or structural design, and Mr. Hoover’s services 
, counties, street railway tomipiinies, — 
etc. Tn the face of severe competition, he built up this business largely throug! 


his ability as a designing engineer. He was particularly in demand in tl in the 
a “ease of structures which were out of the ordinary and which could be eneay 
analyzed and designed only by a man of thorough training and experience. 


As time passed his business became more and more that of a builder and 
ad that of 1 an engineer, and his later success was based on two characteristics, 
- tireless attention even to detail and absolute faithfulness to the interests of 
his customers. These deep-seated characteristics made possible his success ina 


be Mr. ‘Hoover operated. continuously under his eontract with the Wrought 


Tron Bridge Company for sixteen | years until 1900, when that Company, with 
about twenty-five: other shops, 1 was ‘merged | into and became part , of the Amer- 


In. the next two years, 1901 and 1902, the Bridge Company passed 


through a period of re-organization of its various plants and Mr. Hoover con- 

tinued as its General Agent in a limnited territory. | | temporary associa- 
ie tion, however, was “not to the best advantage of either party and, in 1902, he are 
ame ‘the General Western Agent for ‘the Carton Bridge of 


At ‘some time in 
about in the ‘loss of “hie digit. After continuing time with the 


4 hope of ‘recovery, he retired i in 1909 as General Agent of 1 the Canton Bridge n 
= Company. For ‘a few years more he gave : active attention to certaitt enter- 
“ prises in | which ‘he ‘was interested. i ‘As ‘soon as possible, | however, he put hi 
affairs in order. i Daring the remainder of his life he attended to his invest 
ments and ith the aid of his family and others: devoted much time to the 


reading of history and current events, and to 


of He tolerated motor cars ‘when necessaty, but preferred his 3 one-horse car- 
it became the single. survivor of its kind it in ‘Kansas City. Was 

Mason, York and Seottish Rite, and a Shriner, a member of the 
Club, and of the Unitarian Church, of Kansas od 
Mr. Hoover's strongest characteristic, perhaps, was accuracy. Hd 

erant of careless error, of negligence, atid of dupl li¢ity, but patient with failu 

W where: there had been genuine effort. He was faithful to all trusts placed 

. him. His word was as good as any bond, and he held the’ complete ednfidence — 


of ‘al who chew him. Althotigh eatitions, ot 


‘of life, he was good 


POUT 


“loser in the case of any dishster. Such occurrences, 


after analysis and diagnosis, were simply “spilled milk’. 


lifé was vas one of faithful “service to others. Tt was. suetessfu fl in the 
4 m matter of finan ial reward, but the loss of’ 


is inany youre" of | fforts 
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MEMOIR. OR OBERLIN SMITH 


. 


hae of Stark. County, . Ohio, who, with a daughter, Helen Hoover Secrest, an 


a.son, Frederick R, Hooyer, Assoc. M, Am. Soc. OC. E., survives him, 
‘a . M, Hoover was elected a Member of the Amarinnn Society, of Civil, Engi 


OBERLIN SMITH, ML Am) Soe. 0. 


id: 


Be wa Oberlin Smith, the eldest son of George R. ‘and Salome Kemp ‘Smith, was 
born in Cincinnati, Ohio, on March 22, 1840. His father was English 


. "parentage, the ancestral home having been’ at Stoke, Dorsetshire, England, 
where Mr. Smith’s grandfather operated a flour mill-and dealt i in wheat 
and other grains. The Napoleonic Wars brought heavy losses” ti. the 


= ‘and were doubtless ‘responsible for the migration ‘the family. 


ind two Be 
his years, The boy, had « a for ‘and when 


only fifteen years of age, he built a steam. engine. designed qatirely from 
_ descriptions given him his father. He also constructed toy -wheels, 
pumps, and other apparatus, finally attempting a cylinder elect tical machine 
ae from bottles of various sizes with holes cut in the bottom ‘with a ee 


file. A He made frequent visits to neighboring sawmills and on his return built 


lt 


"About 1857 his father and his mother, with her three, children, removed 


— 


and studied engineering a at the Polytechnic. Institute, Philadelphia, Pa. 
While quite young, he entered the machine shop of the Cumberland, Nail 
and | Iron Company of Bridgeton and his exceptional mechanical 
recognized, ‘While working in the pipe-mill attached to, plant,, he 
eet _ noticed that when the ends of pipe were cut. off, it took the rf of an addi- 


= tional man to remove the burr. on the inside edge caused by. the cutting process. 
He thereupon, invented a attachment. enabled the to 


se pr 1863 , he. went into business. for himself, building a small shop and con 
ducting a a general trade in gas and steam- fitting, plumbing, and | architectural 

_ iron work, such as iron fences, _verandas,_ ete, He also engaged. in a genera 
a | jobbing and repair business, followed by the making of a few sizes of font 
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Oberlin Smith took his father’s place, assisting his mother in.superintending | 
— 
— device was so apparent, that the Superintendent gave him $50.. Mr. Smith te 
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presses for canning beginning which subsequently, led. the 
Specialty | of presses and, dies as an almost exclusive product. ‘lish 
On Ja anuary 1, 1864, Mr. J. Burkitt. Webb (afterward a Professor at Cor- 
- “nell: University and Stevens Institute of, Technology) became a, partner, under 
firm “name of Smith and Webb. Mr. Webb, was also noted for, hie ¢ orig- 


instance, they built. the, first. automobile’. ever Southern New “Ter ersey. 
| The, machine consisted of an old buggy, carrying a small boiler. and engine oe 
js that drove the rear axle. by means of sprockets. The contrivance was crude, 


“the steam valve, for instance, being operated. loose socket wrench instead 
_ of a hand-wheel. The car traversed the streets of Bridgeton to the delight of ac 
the inhabitants, but came to grief, when descending a. hill, a jolt « causing the 

if socket wrench to fall into the street, and there being no brake, it. was impos- 


sible to stop. The re result. was disastrous to the car, but fortunately the 

if pants | ‘were not seriously | hurt. to. inom oli, to 


lee _ The firm. of, Smith and Webb -was dissolved after several years and Mr. Egat 


Frederick A, Smith, @ younger, brother, became. a partner under the name of ie 
» In 187: 3, the shop and a part of the tools were sold tie i i 


ae? in East Bridgeton, N. J.,; and on January 1, 


automatic machines” for, the working of. metals. “These. 


were largely abandoned later, i in order to concentrate on the development, 


by ‘fire, together with most of hay contents, “Plans, new 

improved shops were immediately prepared and erection was begun. — The new Bs 


buildings are fireproof and fitted with modern devices, many of designed 


tr 


by | Mr. ‘Smith, all’ the constraction having’ ‘been’ subject ‘to his oversight | end 
superintendence ¥ which was performed with the « en 

Mr ‘Smith ‘made severa al. European. tours of engineering observation, a 


n addition to his wide acquaintance among American: engineers, he knew ‘the 
leading mechanical engineers” of Germany and England. He was a frequent 
"contributor ‘to the technical’ press ‘and, 1896, published book entitled 


“Press- Working ‘of Metals”, which had a wide: sale; This book covers a fiel 


‘that had been but little exploited to that time. 


He had taken out about seventy- -five’ patents for inventions. a number of 
ei which are connected with the manufacture of ‘presses and other machines for _ 


> cutting and forming metals. His inventive genius, however, covered a wide 7 
as testified by patents on improvements. in automatic. boilers, pill” 
machines, milk-shakers, a system of gearing for turbines of ocean steamers, et ’ 
with» other self-made men, Mr. Smith possessed an’ unusual 
nount of ‘perseverance and determination. Nothing gave him 80 
in 
their his younger days he ‘started his daily task at: an early 


hour and fre recent years. he had 
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ith 
daily automobile den He always ‘took an interest in the 
the bétter makes of automobiles of which he had several. Among his: in'ven- 


‘tions is an electrical device by whieh the pressure | of a button at a ‘consider- 


distance from his gatage eatised the doots to a automatically « open and be 


He was oné of the most approachable of men and seemed 6 gnjoy being 


interrupted, having had ‘the rare faculty ot immediately resuming his previous 

ocetipation at the point where he left it on the arrival of the visitg $ todd 

Mr. “Smith served the State of New Jersey as Commissioner to the 


Pan-American Exposition in 1901 and as thernber of the New ersey e- 
partment of Conservation and Development. was also Div of the 


Ouniberland National Bank ; a member of the Bridgeton Conimeresal 

a Past- ‘President of ‘the “American Soviety of | Engitizers, and 
member of the American Institute of Mining and Metallurgical Engineer's ; 
ic Athetiean n Institute of Electrical Engineets _ Américan Iron and Steel Institute ; 
American Academy of Political and Social Science; Society for Encuragenent 

of Arts, Manufactures, and Commerce ; Franklin” Tristitute, Art 

Club, of Philadelphia, Pa. ; Lotus Club Engineers Olub, of Néw 


N. Cohanzick Country ( Club, Bridgeton, and other ‘otganizations. 


December 25, 1876, che was martied to Charlotte of Bernatdston, 


8, Who died in 1918. He is survived by his son, Percival N. Smith, n, a 4 


“daughter, Madame -Velko Roditchevitch, brother, Fred d Smith, atid a 
“sister, Emily ‘Smith. pitigel rodto bua isd} diive, tO 


Smith ‘was elected 4 Member of tld ‘Civil Engi- 


ROBERT SOMERVILLE, M. Am. S00. 


Somerville was bora on May 24,. 1861, in Richmond, Va., atid was 


‘reared there, living. on Franklin Street, near where the J Jefferson Hotel tow 


early education was received latgely at the University School of 


Richmond, a private school, of which the Assistant Principal ‘Thomas 


the University of Virginia and, later, at ‘Columbia. University in 
it the thorough instruction reesived by Mr. Somerville from this 


any degree at the ‘of Virginia) but: the. resident 


Merhoir by West and w. B. Blam, Members, "Soe. 
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After the Oivil War Mr. Somer 
where he became a member of the Phi Kappa Fraternity, to which Chapter, | 
1 


(OF ROBER ERT SOMERVILLE 


necessary for a a Civil Engineer and later would have to the 


several years in the vicinity of. Huntington, Va. The lack of home life 


* and social advantages in that country caused Mr. Somerville to to abandon his 
- profession for a time and he returned to Richmond and formed a partnership 


4 with his father in the grain and commission business, under the firm name a6 
Bio Somerville & ‘Son. He did the bookkeeping and kept all the records 


q for the firm, ‘and his father did all the buying and selling. isl 


While in Richmond and in this business he was married to’ Mary Lee, a :. 


close relative of Gen. Robert E. Lee. They had long been sweethearts’ and the 


"marriage had ‘been delayed by her ilk health. When she died a year later, 


Mr Somerville left Richmond again entered ‘the engineering field, this 


time to stay for the remainder of his life. foveb ail begat od oll wid. 


-_ He was again employed by the Chesapeake and Ohio Railroad Chimps on 
the reconnaissance location surveys for extension from Huntington to 


ror 


Cincinnati, Ohio. It while doing this work in Kentucky ‘that he 
“offered a position with the Board of Mississippi Levee Commissioners. He 


offer and came to Greenville, Miss, where 3 he lived his 
death on October 19, (1925. With the exception a employment 


the Georgia Pacific “Railway Company’ | (now ‘the ( Columbus and Greenville 
~ Railway Company) on the location | of its lines through ‘the Mississippi Delta, 

Mr. Somerville was steadily. employed by the Leyee Board for the remainder — 


life, and: was, in position, that he did his life work, +4 He was 


ill live after him wa the of records tha 
work of the Levee Board. __ ‘Engineer’ ef Con PORE al. geri: 


My Somerville was always careful, conscientious, s, and conservative in all 


under his care; and his passion. for record keeping g gave the 
Mississippi Levee District the most complete records of any Levee. District 
: ao as the writer knows. In passing, ‘it might | be added that a few years: 
the» writer tried to collect data. from all the Levee Districts along the 
_ Mississippi River, similar. to the information contained in the records of the 
Mississippi Levee District, and had to abandon it becausé so many districts — 
-eould only supply the total expenditures and could not separate the cost of as 
construction from the. other expenses such as overhead, interest, ete, The 
- desired. information was what had been spent on actual construction, and in Me." 
the other di districts it could only be estimated. ¥et Mr. Somerville, at a time 
when cost : accounting was practically unknown, devised. a system of record fs, 
_ keeping which was complete enough to supply reliable data when legislation was ase ; 
being: urged in Cqngress for the improvement of ‘the Mississippi River. ; 
Mn Somerville had and est manner, coupled with 
ary. His devotion to duty v 
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he joined the Staff of the City Engineer of San Francisco as an 


Hey was prominent in church fraternal circles, For at least forty y years 
he was: an active member of the Board of Stewards ofthe First 
z Episcopal | Church of Greenville, and he served the church in pract deally otery 
: capacity possible for a layman. In each ‘and every | place he was rdady, compe- ; 
tent, and willing to serve: -at all times. He was also quite active in Masonic 
circles, having been member of: the Blue Lodge, Chapter, Ccuncil, 
" mandery, Shrine, and Eastern Star. He served as the highest. official of each 
of these:locally, and held many other local offices in the bodies; he also served 
“the Grand Chapter, Royal Arch. Masons, as High Priest. for 


On September 16, 1885,, Mr. Somerville was married to Nellie. Nugent, 
— of Col. William L. Nugent, formerly of Greenville, but, then aa 


at 


in s ackson, Miss. To this union there were born four children, | Robert N., 


. Eleanor (Mrs. A. W. Shands), and Lucy R., all of. whom. survive 
ie will be missed by | his ‘devoted family, and those who came in contact 


him in a social and professional way.) iting 


“oF Mr. Somerville wae elected a Member of the American Society. of (Civil 


| 
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REUBEN JOSEPH WOOD, M, Am, Soe. C. E. 


4 
ben Joseph Wood was at Kansas City, Mo., ‘on J 1884. 


He was the only child of William and Josephine Wood. He received his 


early” education in the public. schools of. San Francisco, -Oalif., which 
had been his’ home since 1885. “In 1903; he entered the University of Cali- q 
‘fornia and was graduated with the degree of Bachelor of Science Civil 


Ha, After his graduation Mr. "Wo od employ yed for, about! two: years with 
tis" 

erete structures. Following this: engagement he ‘entered contracting 

business, specializing in building work. al. tojitw ant 28 


Assistant Engineer. From this position he ‘advanced to. that of Consulting 
‘Structural Engineer, in which capacity he served w: ntil his death. 

During his: employment in. the City Engineer’s Office, Mr. 


intimately connected with h the design of the structural elements of many 


- important public improvements, such as the high-pressure fire’ system, which 
included some large reinforced concrete tanks and a ‘great number of cisterns; : 


the ‘Municipal Railway with its reinforced concrete car barns and trolley 
—_ ‘the! Stockton Street and Twin Peaks ‘Tunnels and Station ns; the Hetch 


vers 
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Memoir prepared by Nelsva A. Eckart and L. Soc. C. BE. aro 
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EMOIR OF ‘THOM: 


a degree 
"those ‘qualities of energy, and loyalty which 


won “recognition for ‘him’ in the engineering ‘service ce of the Oity. “Tntensely ‘ 
interested in civil engineering, he found time to acquire a large store of 


‘accurate information. in the broader field of life. The quality of! his’ wor 
‘the ability: he displayed, his ‘steadfast devotion 1 to his ‘pro- 


He unmarried and made his home mother, by whom. she is 


= 
Mr. “Wood was. “ele eted a Member ap! the Society. ‘of vil’ 


THOMAS PATRICK O'SHAUGHNESSY, Assoc. M. Am. Soe. 


Thomas Patrick O’Shaughnessy ‘was born in Colit, on 
uly 21, 1893, the son of Michael and Anna E. ey "Shaughnessy. He was the 


eldest of four children and was educated in ‘San Francisco and Oakland, 


in n Oakland, in 1915, ig ight 


for the California Highway Commission until» Nover mber, 1917, when 


entered ‘the Uz as a Cadet ‘Pilot the ‘Air Service of the Signal 


Comps. He was in this service for more ‘than a “year, after which he was 
engaged with the Bureau of Public Roads of the Department of 
=z Agriculture until July, 1919. He then re-entered the service of the California Viger 


Highway Commission, a as Assistant Engineer of Construction. 


In uly, 1921, Mr. O’Shaughnessy “became Concrete Inspector on the 
etchy Dam for the City of San Francisco, in charge of th pouring iy 


of precast work and, later, in charge of the night pouring at the dam. After 


almost a year in this position he 1 was; made Resident Enginee er for ‘the Tule a 


nd ‘Baxter Creek ‘Irrigation Districts in Lassen County. 
ef, ‘for the life of “Tom” O’Shaugh- 


tor 


is memoir must of | necessity be bri 
r was a ‘short one, his death occurring a few days before his thirty- 
birthday. — During his few years of active work he made countless friends, 


with whom he has 1 ft ineradicable memories of a dauntless spirit of youth 
oupled with a keen sense of responsibility and judgment, which made it 


possible to employ him in positions of trust. - ‘His was a valiant, high- hearted 
nature, and it is” hard to think that he is no more a ‘part of the actual life hasta 


his associates, that he will be only a happy memory. His 
friends are happy to have loved him, happy that he has been happy with them, ba 


where he fitted himself for what sea he 
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a with. a: mental. which was 
inspiration 1 WAS a fing fellow and I loxed him’, 


was for most part in where N 


is at its strongest and most beautiful, his associates will look for. r him in al all 


In the sunlight of a , morning in June, in the soft g green grass that. carpets 
‘the Pa <5 in aes in a the sturdy oak whose head is unbowed by the winds | 
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of his fellow engineers on the Hetch-Hetchy work writes of him: ¥ 
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